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TO  THE 

RO  TAL  SOCIETT. 

Gentlemen, 

IRefpedfuUy  prefume  to  dedicate 
this  Treatife  to  you.  I  would 
not,  in  the  common  language  of  moft 
dedicators,  enlarge  upon  your  learn- 
,  ing  and  merit.  Thefe,  fmce  you  be- 
came a  Royal  Society,  have  attra6led 
the  notice  and  admiration  of  Europe ; 
fo  that,  by  your  Ikilful  and  ufeful  re- 
fearches  in  the  philofophical  world,  you 
have  rifen  to  the  firft  rank  amongft  the 
learned  focieties.  Aerial  ftudies  have 
been,  for  thefe  lad  twenty  years,  the 
favourite  purfuit  of  learned  and  inge- 
nious men ;  and  your  Society,  ardent- 
ly anxious  to  carry  thefe  purfuits  to 
the  utmoft,  has  been  foremoft  in  its 
labours,  and  moft  fuccefsful  in  them. 

Thefe  confiderations  induce  me  to 
prefent  you,  as  the  Guardians  of  fci- 
ence  in  this  happy  and  learned  ifle, 

with 


(    vi  ) 

with  a  theory,  M^hich  fully  accounts 
for  all  the  aerial  phenomena,  by  a  true 
and  accurate  inveftigation  of  atmof- 
pherical  air,  its  formation  and  purpo- 
fes.  And,  though  it  is  in  oppofition 
to  the  opinions  of  fome  of  your  lead- 
ing and  moil  refpedable  members; 
yet,  as  juftice  and  candour  have  always 
been  the  line  of  your  condud,  I  make 
no  doubt,  but  you  will  give  it  an  im- 
partial difcuffion. 

It  may  be  thought,  that  the  mod 
regular  way  would  have  been,  to  have 
fent  the  (heets  to  the  Society,  that 
they  might  have  been  publicly  read  to 
the  members :  This  could  not  be  con- 
veniently done,  as  they  are  too  exten- 
five  to  have  formed  a  paper  for  the  in- 
fpedion  of  the  Royal  Society. 

Need  I  fuggefl  upon  the  prefent  oc- 
cafion,  the  liberal  behaviour  of  the 
great  Bergman  to  the  immortal  Scheele, 
when  he  prefent ed  to  him  his  theory 
of  heat:  For,  though  it  has  turned 
out  not  to  be  the  true  one;  yet  it 
merited  a  fair  examination.    I  am  not 

fo 


(  ) 

fo  vain  as  to  compare  myfelf  to  that 
eminent  chemift ;  I  would  only  fuggeil 
that,  the  chemical  opinions  in  my 
Treatife  deferve  a  patient  and  candid 
hearing.  The  fyftem  I  fupport,  is 
that  of  an  ingenious  chemift,  whofe 
labours  and  himfelf,  have  met  with 
uncandid  treatment. 

The  properties  and  ufes  of  air,  are  a 
fubjeclof  theutmoft  importance  to  fci- 
ence;  and,  as  this  fyftem,  refpe6ling 
thefe,  carries  all  the  fair  marks  of  truth, 
I  recommend  it  to  your  prote6lion,  as 
to  its  proper  Guardians;  not  doubting, 
but  your  condud  towards  it  will  be, 
conformable  to  what  is  Hberal  and  juft, 
and  that  future  ages  will  have  occafion 
to  applaud  your  behaviour. 

Gentlemen,  /  am^ 

TVith  the  moji  profound  RefpeEi^ 

Your  mojl  humble  Servant^ 

RICHARD  BEWLEY. 

LONDON, 
February  uth,  1791. 
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TREATISE 

O  N 

A      I  R. 

THAT  fire  when  concentrated  and  fixed, 
forms  phlogifton,  is  an  idea  that  chemif- 
try  has  long  taught,  it  being  confiderably  aii 
older  do(5lrine  than  Sthall's ;  though  they 
,who  have  adopted  the  one  have  likev^ife 
the  other,  there  being  no  coiitradi(5tion  in 
the  union. 

It  has  been  the  opinion  of  the  firft  philo- 
fophers  as  well  as  chemiiis.  -  Indeed,  upon 
inveftigation  it  appears  fo  obvious,  that  it  is 
almoft  impofiible  to  think  otherwife. 

Sir  Ifaac  Newton  (though  he  fuppofed 
.that  light  and  heat  were  the  general  parti- 
cles of  matter  put  in  motion)  law  that  light 
was  produced  from  the  integral  parts  of 
bodies  :  He  fays,  "  Are  not  grofs  bodies  and 
"  light  convertible  into  one  aciother  ?  The 
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"  change  of  grofs  bodies  into  light,  and  light 
"  into  grofs,  is  very  conformable  to  the  courle 
"  of  nature,  which  feems  delighted  with 
"  tranfmntations." 

Dr:  Franklin  is  of  the  fame  opinion,  who 
fays,    "  I  have  been  inchned  to  think  that 
"  the  fluid  f.re^  as  well  as  the  fluid  air^  is  at- 
"  traded  by  plants  in  their  growth,  and  be- 
"  comes  confolidatcd  with  the  other  mate- 
"  rials  of  which  they  are  formed,  and  makes 
"  a  great  part  of  their  fubflance ;  tliat  when 
"  they  come  to  be  digcfted,  and  fuifer  in  the 
"  veffels  a  kind  of  fermentation,  part  of  the 
"  fire,  as  well  as  part  of  the  air,  recovers  its 
*'  fluid  a&ivc  ftate  again,  and  (^iffufes  itfelf 
*'  in  the  body,  digelling  and  feparating  it-; 

that  the  fire  fo  re-produced  by  digeftiou 
"  and  feparation  continually  leaving  the  body, 
*'  its  place  is  fapplied  by  frefli  quantities^ 
"  arifing  from  the  continual  feparation;  that 
**  whatever  quickens  the  motion  of  the  blood  in 
"  an  animal,  quickens  the  feparation,  and  re- 
*'  produces  more  of  the  fire,  as  exercife  ;  that 
"  all  the  fire  emitted  by  wood  and  other  com- 
*'  buftibles  when  burning,  exifled  in  them 
*'  before  in  a  folid  ilate,  '  being  only  difco-  •. 
vered  when  feparating;  that  fome  fofliles, 
as  fulphur,  fea-coal,  &c.   contain  a  great 
"  deal  of  folid  fire,  and  that  in  fliort,  what 
"  efcapes  and  is  diflipated  in  the  burning  of 
bodies,  befides  water  and  earth,  is  generally 
"  the  air  and  fire  that  before  made  parts  of 
the  folid." 

Thi« 
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This  fame  theory  has  been  regularly  taught 
by  all  chemifts  ;  indeed,  as  Dr.  Black  obfcrves, 
if  we  can  believe  our  lenfes,  we 'muft  fappofe 
that  heat  and  light  pr-oceed-  from  the  evolu- 
tion of  phiogiflon. 

The  latechemills  upon  air,  to  counterbalance 
thefe  great  authorities,  have  adopted  fome  fm- 
gular  theories  from  their  late  experiments ; 
fo  that,  inllead  of  following  the  paths  which 
have  been  hitherto  trodden,  they  have  purfued 
others  in  direc5l  oppofition. 

Dr.  Crawford's  principles  of  heat  have 
been  lately  received ;  thefe'  fuppofe  heiit  and 
phlogiilon  to 'be  two  diftind  bodies  which 
repel  each  other ;  the  inveftigation  of  which 
we  lhall  now  enter  upon. 

Dr.  Crawford  when  he  firfl  publifhed,  made 
a  verv  confiderable  difference  between  the  heat 
that  was  imparted  by  pure  and  impure  airs ; 
but  upon  more  accurately  attending  to  the 
experiments,  he  found  that  they  were  very 
erroneus  :  The  moiilure  in  the  airs  when  con- 
denfed,  being  the  great  caufe  of  producing 
the  heat ;  and,  he  likewife  found,  that  inflead 
of  inflammable  air  giving  little  or  no  heat, 
that  it  poffelTes,  agreeable  to  his  experiments, 
at  the  rate  of  21,4000,  while  dephlogiiticated 
air  only  polTefles  4,7490. 

This  is  ftriking  agalnft  his  firfl  principles 
of  caloric  and  phlogifton  repelling  each  other  ; 
f(r  that  it  appears  from  his  experiments,  that 
the  inflammable  air,  which  is  principally  phlo- 
gifton retains  fo  xnuch  more  heat. 

B  2  "But 
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But  as  we  fliall  have  to  obferve  in  other 
inflances,  a  theory  once  adopted  is  tenacioufly 
purfued  by  its  author  to  the  very  laft  extrem- 
ity. The  fet  of  experiments  he  now  gives  us, 
after  making  many  fruitlefs  attempts,  and  cor- 
re6^ing  many  errors,  we  fliall  examine  ;  they 
are  the  moft  perfedl  of  his  experiments,  and 
were  made  under  the  infpeclion  of  Mr.  De  Luc. 
It  is  a  moft  fingular  apparatus,  to  meafure  the 
heat  of  fuch  a  light  body  as  air ;  I  can  com- 
pare it  to  nothing  but  v/eighing  a  feather  iii  a 
pair  of  fcales  that  would  weigh  St.  Paul's. 


Experiment  XI. 


*'  Air  in  the  vault  —  60.7 

*V  One  pound,  three  ounces  and  two  drams 
of  fpermaceti  oil  being  introduced  into  each 
of  the  tinned  veflels,  the  temperature  in  the 
veflel  R,  was  59.9;  that  in  L,  60  plus. 
"  The  cylinders,  containing  atmofpherical 
air,  were  heated  in  an  adjoining  vault  by 
means  of  the  water  bath,  and  were  fuddenly 
"  immerfed  in  the  oil,  upon  which  the  central 
heats  being  accurately  marked  during  the 
fpace  of  10  minutes, 
Minutes. 

In  2    R  was  60.2  L  60.2 

3  60.9  (^i- 

4  61.5  61.5  plus. 

^  62.    minus.       62.1  minus, 

6  62.3  plus.         62.4  plus. 

7  62.6  minus,  62.7 

8  62.S 


CI 
(C 

(C 

(( 
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S  62.8  62.9 

9  62.9  63. 

'  10  63.    plus.         63.1  plus. 

"  Air  in  the  vault  61.7." 

In  the  firft  two  minutes,  the  vefTel  R  gain- 
ed one  tenth  of  a  degree  more  than  the  vefiel 
L  ;  in  the  next  minute,  the  veffel  L  gained 
two  tenths  of  a  degree  more  than  the  vefTel  R  ; 
in  the  next  minute,  the  vefTel  R  gained  two 
tenths  of  a  degree  more  than  the  velTel  L  ;  in 
the  next  minute,  the  vefTel  L  gained  one  de- 
gree more  than  the  vefTel  R.  Upon  the  9th 
minute,  the  vefTel  L  gave  a  fudden  fpring,  and! 
gained  two  tenths  of  a  degree  ;  but,  upon  the 
tenth  minute,  the  vefTel  R  likewiTe  exerted  it- 
felf  and  came  up  with  it.  There  the  race 
ended ;  as  it  was  the  point  the  Dr.  wifhed  for,- 
he  very  judicioufly  leaving  off,  in  all  his  ex- 
periments, at  the  point  he  wants.  The  three 
experiments  quoted,  continues  ten,  fix^  and 
tight  minutes,  jufl  as  they  anfwer  his  doc- 
trine ;  they  being  fuch  uncertain  races,  there 
is  no  confining  them  to  a  certain  diflance. 
It  is  truly  ridiculous. 

Experiment  XII. 
"  Air  in  the  vault  —  62.6 

Oil  in  the  tinned  vefTel  R    —    62  i 
'^'^  In  the  vefTcl  L  —  62^2 

"  Air  phlogifticated  by  hepar  fulphuris  was 
introduced  into  the  cylinder  R,  and  at- 
moTpherical  air  into  L.  The  cavities  of  the 
items  of  the  cyUnders  were  accurately  clofecl 

"  by 
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"  by  corks  in  the  manner  defcribed  above,;  the 
"  cylinders  were  then  heated  as  before,  and 
immerfed  in  the  oil ;  and  the  central  heats 
"  being  oblerved  during  fix  minutes. 
Minute. 

In  I    R  was  62.2  L  62.3 


2  62.5  62.6  p, 

3  63.1/.  63.3 

4  63.7  p.  63,9  p, 

5  64.2  p.  64.3  p, 

6  64.5  64.6 


"  Air  in  the  vault  at  the  conclufion  of  the 
**  experiment  63.3. 

"  This  experiment  vv^as  repeated  with  the 
"  following  refult." 

We  lhall  find  this  courfe  a  little  more  equal, 
though  it  ought  not  to  have  been  fo,  as  they 
were  different  airs  employed  in  the  experi- 
ments :  In  the  firfl  minute,  they  each  gained 
alike ;  the  fecond  minute,  the  fame ;  in  the 
third  minute,  the  atmofpherical  air  imparted 
a  tenth  of  a  degree  more  ;  in  the  fifth  minute, 
it  loft  it  again  ;  in  the  fixth,  when  the  experi- 
ment ended,  they  had  both  imparted  the  fame 
heat  to  the  oil,  which  agreeable  to  the  Dod:or's 
theory  ought  not  to  have  been. 

But  thcle  experiments  are  inaccurate  in  e- 
very  rcfped:.  In  the  eleventh  experiment,  one 
part  of  the  atmofpherical  air  imparted  three 
degrees,  and  the  other  two  degrees  of  heat  to 
thfe  oil  in  two  minutes ;  but  in  the  twelfth 
experiment,  it  imparted  four  degrees  of  heat 
to  the  oil  in  two  minutes,  though  the  ex- 
periment 
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periment  was  every  way  the  fame  that  could 
affect  the  thermometer;  and  lb  through  the 
■whole  mimites,  comparing  one  experiment 
with  the  other,  there  are  the  fame  differences 
in  all  the  experiments.  Can  any  confidence 
be  placed  in  fuch  experiments,  in  which  there 
is  lb  great  irregularity  ?  Firll  one  cyhnder, 
and  then  another,  imparting  greater  heats  ; 
this  lliews  that  fuch  a  fmall  degree  of  heat  is 
not  to  be  depended  on. 

Experiment  XIII. 

"  Air  in  the  vault         —  63. 

"  Oil  in  the  veffcl  R       —       62.3  m» 

*'  In  L  —  62.3  m, 

"  The  cylinders,  containing  phlogifticated 
and  atmofpherical  air  as  before,  were  heated 
and  immerfed  in  the  oil,  and  the  central 
heats  being  obferved  during  eight  minutes, 

In 


(C 


R 

L 

I  Minute 

62.4 

62.4 

2 

62.7  p. 

62.7 

3 

63-4 

^3-5 

4 

64.  p. 

64.1 

5 

64.5  m» 

64-5 

6 

64.8  /. 

64:9 

7 

65.1 

65.1  p. 

8 

65-3  P- 

65-3 

"  Two  meaftires  of  the  phlogifticated  air, 
ufed  in  thele  experiments,  having  been  mix- 
ed, previoufly  to  its  introdudion  into  the 
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"  cylinder,  with  one  of  nitrous  air,  the  mea- 
"  fures  of  the  teft  were  2.9.  After  the  experi- 
"  ments  were  finiflied,  a  part  of  it  was  drawn 
"  from  the  cylinder,  and  being  again  examined 
"  by  nitrous  air,  the  meafures  of  the  teft  were 
"  found  to  be  2.8,  very  nearly.  From  which 
"  it  appears,  that  very  little  alteration  had  been 
"  produced  in  it  by  expofure  to  heat  in  thofe 
"  experiments." 

In  the  firft  and  fecond  minutes,  they  im- 
parted the  fame  heat ;  in  the  third,  the  atmof- 
pherical  air  imparted  the  tenth  of  a  degree 
more  ;  in  the  fifth  minute,  the  phlogifticated 
air  imparted  a  tenth  of  a  degree  more  ;  in  the 
fixth,  the  atmofpherical  air  imparted  a  tenth 
of  a  degree  more ;  in  the  feventh,  the  phlo- 
giiticated  air  imparted  a  tenth  of  a  degree 
more ;  in  the  eighth  minute,  they  imparted 
the  fame. 

Thefe  experiments  were  the  laft,  the  others 
being  full  of  errors,  which  he  acknowledges 
and  corrected,  otherwife  I  fliould  have  given 
them  all  regularly  as  they  occurred.  The 
only  obfervation  I  can  make,  is,  that  I  am  fur- 
prized  that  they  could  be  brought  as  evidence 
for  the  hypothefes,  liich  an  apparatus  to 
prove  fo  delicate  an  experiment ;  the  refults 
were,  as  we  might  expedl,  very  uncertain  and 
irregular. 

The  Dodor  feems  to  be  fenfible  of  this,  for 
he  fays,  "  It  may  perhaps  be  doubted,  whe- 
"  ther  fuch  minute  difi^rences  may  not  be 
"  liable  to  much  uncertainty."  We  agre^  with. 

him,- 
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him,  that  the  tenth  of  a  degree  is  too  minute 
for  obfervation ;  but  were  it  ever  fo  plain,  it 
would  not  in  the  leall  avail  him,  for  there  is 
the  greateft  irregularity  in  the  whole. 

Indeed  we  fliould  have  fuppofed,  that  there 
would  have  been  fome  difference  in  pure  and 
impure  airs,  and  likewife,  that  inflammable 
air  woidd  have  imparted  the  greateft  heat,  ac- 
cording to  its  fpecific  gravity;  from  this 
caufe,  their  having  water  in  their  compoh- 
tion.  Dr.  Prieftley,  in  forming  inflammable 
air,  found  that  water  in  a  great  quantity 
was  imbibed  into  its  compolition.  I  have 
alfo  found,  thpit  when  rarified  by  heat,  it 
will  abforb  moifture  in  the  ad;  of  rarefa(5lion, 
and  give  it  back  again  when  condenfed  :  That 
this  is  the  cafe  with  atmofpherical  air,  has 
been  long  ago  afcertained  by  experiments  in 
the  air  pump. 

Moreover,  Mr.  Darvven  found  (fee  Philofo- 
phical  Tranfadions,  vol.  78.)  that  air  when 
rarified  abforbs  heat,  and  when  condenfed, 
gives  it  back  again :  Therefore,  under  this  re- 
view of  the  circumftances,  we  may  reafonably 
fuppofe,  that  had  there  been  a  perfed:  appara- 
tus for  the  experiments,  fome  more  heat  would 
have  been  imparted  by  the  pure  than  impure 
an\s;  particularly,  as  moifture  is  imparted  by 
their  condenfation.  This  circumftance  will, 
no  doubt,  ftrike  Dr.  Crawford,  and  he  will  fee, 
that  the  great  degree  of  heat  produced  by  his 
firft  experiments,  and  by  which  he  was  led  to 
adopt  wrong  conclufions,  was  heat  imparted 
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by  the  moifture  to  the  iron  filings.  But  (not 
to  make  ufe  of  fuch  an  awkward  apparatus^ 
which  may  be  properly  compared  to  the 
weighing  of  St.  Paul's  and  a  feather)  take 
dephlogifticated  air  in  one  bladder,  and  phlo- 
gifticated  air  in  another,  their  temperature  of 
heat  being  different;  and  fee,  if  upon  theu' 
being  mixed  together,  the  one  imparts  fo 
much  greater  heat  than  the  other.  This  is 
making  the  experiment  upon  the  fame  prin- 
ciple, as  that  of  the  well  known  one,  of  the 
two  fluids,  mercury  and  water  when  mixed 
together ;  which  Ihew  fuch  a  different  capa- 
city for  heat,  the  latter  retaining  fo  much  more 
heat  than  the  former,  though  its  fpecific  gra- 
vity is  fo  much  lefs :  For  this  fame  experi- 
ment gave  rife  to  this  great  dod:rine  of  bodies 
having  different  capacities  for  heat. 

The  explanation  of  which  hath  been  very 
happily  accompliflied  by  Dr.  Harrington.  He 
proves,  (fee  his  thoughts  on  air)  that  inflam- 
mable air,  OF  phlogill:on,  is  concentrated  fire, 
and  that  when  bodies  are  faturated  with  this 
inflammable  air  or  phlogifton,  they  will  im- 
bibe a  lefs  quantity  of  adlual  fire,  or-  fire  in  a 
free  difengaged  ftate  ;  confequently,  a  lefs  de- 
gree of  heat  will  raifc  them  to  a  certain  tem- 
perature, than  bodies  which  do  not  poffefs  fo 
much  fixed  heat  or  phlogiflon  ;  therefore,  tliey 
will  impart  lefs  to  colder  bodies. 
•  We  would  by  no  means  contradi(5l  Dr. 
Crawford's  fuppofition,  that  the  capacities  of 
bodies  for  adual  heat  are  very  dijGferent ;  and 
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alfo,  that  the  calces  of  metals  retain  a  greater 
quantity  of  this  kind  of  loofe  attradled  heat, 
than  the  metals  themfelves ;  that  the  more 
of  concentrated  and  fixed  heat  in  the  ftate  of 
phlogifton  the  calces  attra(5l,  the  greater  will 
be  their  capacity  to  repel  the  more  loofe  and 
difengaged  heat.  This  do(5lrine  appears  rea- 
fonable,  and  is  the  fame  in  other  chemical 
phenomena.  Metallic  bodies  have  their  full 
laturation  of  fire ;  fo  have  alfo  the  neutral 
falts  a  full  faturation  of  acids.  But,  in  one 
cafe,  if  you  apply  higher  concentrated  fire  to 
the  one,  you  will  expel  the  leffer  concentrated 
fire  in  the  other.  In  the  fame  manner,  if  you 
apply  a  higher  concentrated  acid  to  the  neutral 
liilt,  you  will ,  expel  the  weaker ;  juft  as  the 
mineral  acids  expel  the  vegetable,  and  fo  on. 
(See  Dr.  Harrington,  p.  140.) 

As  to  the  other  arguments  brought  by  Dr. 
Crawford  in  defence  of  his  do<5lrine,  they  have 
been  long  ago  produced  by  Dr.  Harrington  in 
favour  of  his,  and  are  much  more  agreeable 
to,  and  more  flrongly  corroborate  his  fimple 
and  elegant  theory  of  animal  heat ;  therefore 
we  fiiall  .not  take  notice  of  them  here,  but  only 
obferve  in  general,  that  we  have  been  as  con- 
ciie  as  polTible  (yet  not  to  darken,  but  render 
the  fubjeaperfpicuous)  throughout  the  whole 
of  this  treatife. 

Dr.  Crawford's  apparatus  feems  to  have 
been,  ni  every  refped,  inadequate  to  the  expe- 
riments ;  for  it  was  not  impervious  to  air, 
fince  the  common  air  of  the  atmofphere,  he 
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found  after  the  operation  had  entered  into  the 
cylinders.  If  fo,  water  muft  likewife  have 
entered,  as  the  one  is  more  penetrating  than 
the  other. 

Dr.  Black's  doctrine  of  latent  heat,  was  what 
Dr.  Crawford  founded  his  theory  upon ;  but 
by  endeavouring  to  fuit  it  to  his  theory,  he 
has  diftorted  it  in  the  manner  we  have  Ihewn. 
But  this  is  nothing  to  what  Mr.  Lavoifier  has 
done.  Dr.  Crawford  paid  fome  little  regard  to 
the  principles  of  it,  and  to  the  dodtrine  of  the 
different  capacities  of  different  bodies  for  heat. 
But  Mr.  Lavoifier  has  with  gigantic  flrides 
levelled  all  before  him ;  all  muft  give  way  to 
his  fuperior  theory.  But  let  us  attend  to  their 
experiments.  In  the  Philofophical  Tranfhdli- 
ons,  vol.  74.  p.  348.  Mr.  Watt  fays,  "  This 
**  experiment  may  be  made  more  completely 
"  by  means  of  the  excellent  apparatus  which 
"  Meff.  Lavoilier  and  De  la  Place  have  con- 

trived  for  limilar  purpofes. 

"  Until  dire6l  experiments  are  made,  \vc 
"  mav  conclude,  from  thofe  which  have  been 
"  made  by  the  gentlemen  juft  named,  on  the 
"  decompohtions  of  air  by  burning  phof- 
*'  phorus  and  charcoal,  that  the  heat  extricat- 
"  ed  during  the  combuftion  of  inflammable 
"  and  dephlogifticated  air  is  much  greater 
"  than  it  appears  to  be ;  for  they  found  that 
"  one  Paris  ounce  (  =  576  Parifian  grains) 
"  of  dephlogifticated  air,  when  decompofed 
"  by  burning  phofphorus,  melted  68,634 
"  ounces  of  ice  :  and  as,  according  to  another 
.  "of 
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**  of  their  experiments,  ice,  upon  being  melted, 
"  abforbs  1 35  °  of  heat,  by  Fahrenheit's  fcale, 
"  each  ounce  of  air  gave  out  6S^6;^j!^x  135° 
«  =  92 65°, 5 90;  that  is  to  fay,  a  quantity 
*'  of  heat  which  would  have  heated  an  ounce 
*'  of  water,  or  any  other  matter  which  has  the 
*'  fame  capacity  for  receiving  heat  as  water 
"  has,  from  32°  to  9265  10-2;  a  furprifing 
"  quantity  !  (It  is  to  be  underftood,  that  all 
"  the  latent  heats  mentioned  herein  are  com- 
"  pared  with  the  capacity  of  water).  And 
*'  when  an  ounce  of  dephlogifticated  air  was 
"  changed  into  fixed  air,  by  burning  char- 
"  coal,  or  by  the  breathing  of  animals,  it  melt- 
"  ed  29,547  ounces  of  ice  ;  confequently  we 
"  have  29,547  X   135°  =  39^8°, 845.  the 

quantity  of  heat  which  an  ounce  of  dephlo- 
"  gifticated  air  lofes  when  it  is  changed  into 
"  fixed  air.  By  the  heat  extricated  during 
"  the  detonation  of  one  ounce  of  nitre  with 
"  one  ounce  of  fulphur,  32  ounces  of  ice  were 
"  melted ;  and,  by  the  experiment  I  have 
"  mentioned  of  Dr.  Prieftley's  (6),  it  appears 
"  that  nitre  can  produce  one  half  of  its  weight 
"  of  deplogifticated  air." 

Here  it  appears  from  their  own  experiments, 
what  an  amazing  quantity  of  heat  is  produced 
from  an  ounce  of  nitre  and  fulphur ;  a  quan- 
tity fufficient  to  melt  32  ounces  of  ice  :  Then, 
agreeable  to  all  their  dodrines,  this  great  de- 
gree of  heat  muft  come  from  the  oxygen  gas 
in  the  nitrous  acid.  Let  us  fee  then  how 
much  it  contains  according  to  thefe  great  che- 

mills, 
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mifts,  Mr.  Lavoifier,  De  la  Place,  and  others. 
Tiiey  fay,  "  Mr.  de  la  Place  and  I  deflagrated 
"  a  convenient  quantity  of  nitre  and  charcoal 
*'  in  an  ice  apparatus,  and  found  that  tM'^elve 
*'  pounds  of  ice  were  melted  by  the  deflagra- 
"  tion  of  one  pound  of  nitre.  We  fliall  lee, 
"  in  the  fequel,  that  one  pound  of  nitre  is 
**  compofed,  as  under,  of 

Potafli    70Z.  6  gros  51.84  grs.  =  4513.84  grs. 
Dry  acid  8      i        21.16  =4700.16 
The  above  quantity  of  dry  acid  is  compofed 

of 

Oxygen  6  oz,  3  gros  66.34  grs.  ==  37 3^' 3^  grs. 
Azote    I      5        25.82       =  961.82." 

But  they  make  no  allowance  for  the  water 
that  nitre  is  fuppofcd  to  contain :  Here  then, 
oxygen  gas  that  is  contained  in  this  ounce  of 
nitre  is  not  half  an  ounce ;  being  not  double 
the  quantity  that  the  phofphorus  confumed, 
therefore  it  ovight  not  to  have  melted  32  ounces 
of  ice.  Befldes,  if  the  experiments  had  been 
made  with  nitre  and  phofphorus,  the  heat 
would  have  been  conliderably  greater,  as  phof- 
phorus is  more  inflammable  than  fulphur; 
nay,  I  have  founds  that  if  phofphorus  is  well 
mixed  with  the  pureft  nitre,  a  far  lefs  quantity 
of  the  nitre  than  one  ounce,  will  do  for  tlic 
combuflion  of  one  ounce  of  phofphorus  :  Be- 
lides,  in  forming  nitre  into  dephlogiflicated  air, 
a  great  part  of  the  nitrous  acid  goes  over  entire 
into  the  receiver ;  therefore,  it  could  not  all 
go  to  the  formation  of  the  dephlogiflicated  air. 

But 
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But  Dr.  Harrington  hath  fufFiciently  explained 
how  the  dephlogiftlcated  air  in  this  procefs  is 
produced. 

"  It  is  very  extraordinary  in  myfterious 
"  fubjedls,  what  imperfedl  reafonings  will  be 
"  difpenfed  with.  The  water  of  cryftalHza- 
"  tion  in  the  nitre,  is  ellimated  at  34  grains, 
"  487  grains  of  air  is  produced ;  and  yet  it  is 
"  fuppofed  that  this  air  is  produced  by  the 
"  decompofition  of  the  water. 

"  Let  us  take  a  general  view  of  thefe  impor- 
"  tant  experiments.    Dr.  Prieftley  got  from  2 
"  ounces,  or  960  grains  of  nitre,  487  grains  of 
"  air;  the  nitre  loft  in  the  experiment,  531 
"  grains.  Mr.  Kirwan  computes  that  960  grs. 
*'  of  nitre  contain  about  3-26  of  the  nitrous 
"  acid,  and  1 15  of  water.  Hence  there  is  more 
"  air  generated  than  the  weight  both  of  the 
*'  acid  and  water ;  then  we  muft  take  in  the 
"  alkali  as  making  a  part  of  the  air,  according 
**  to  their  nice  calculations.     But  when  we 
"  conlider  that  in  the  diftillation  of  nitre, 
"  there  is  a  confiderable  quantity  of  the  ni- 
"  trous  acid  that  goes  over  entire  into  the  re- 
*'  ceiver,  more  of  the  alkali  muft  in  confe- 
"  quence  have  gone  to  the  formation  of  the 
"  air.    The  lofs  in  the  nitre  was  531  grains, 
"  and  as  none  of  the  alkali  is  fuppofed  to  go 
oyer  entire  into  the  receiver,  and  as  the 
nitrous  acid  does,  it  muft  therefore  have 
added  more  confiderably  to  the  formation 
of  the  air.    In  the  procefs,  whether  it  yields 
"  pure  or  impure  air,  it  matters  not,  as  it  is 

"  allowed 
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**  allowed  that  the  impure  air  is  formed  of 
*'  the  nitrous  acid  and  phlogifton ;  and  I  al- 
*'  low  that  it  is  the  fame  air  as  dephlogifilcat- 
"  ed  air,  but  only  having  a  weaker  concen- 
"  tration  of  fire." 

Dr.  Prieftley  has  likewife  clearly  proved,  that 
in  air  being  formed  from  the  nitrous  acid  and 
mercury,  there  is  a  confiderable  lofs  of  the 
mercury.  He  fays  in  his  preface  to  vol.  III. 
*'  Being  unwilling,  however,  to  depend  wholly 
*'  upon  my  own  addrefs  in  experiments  of  this 
"  kind,  I  confulted  Mr.  Magellan  (who,  in- 
"  deed,  firft  fuggefled  to  me  his  fufpicion  that 
"  the  Abbe  mufl  be  miftaken  in  the  fa(5l)  and 
"  he  engaged  Mr.  Wench  jun.  (whofe  Ikill 
".  and  care  in  chemical  procelTes,  no  perfon 

who  is  acquainted  with  him  can  queflion) 
"  to  make  the  experiment  in  the  moll  accurate 
"  manner  he  could  devife. 

"  Accordingly  he  diffolved  an  ounce  (Apo- 
"  .thecaries  weight)  of  the  purefl  mercury,  in 
"  the  pureft  nitrous  acid ;  and  both  myfelf 
"  and  Mr.  Magellan  were  prefent,  when  he 
**  revivified  exactly  one  half  of  the  red  precipi- 
"  tate  made  from  it  in  a  glafs  retort,  furround- 
"  ed  with  live  coals,  in  a  revej'heratory  furnace; 
"  when  the  mercury  has  wholly  fublimed  in- 
*'  to  the  neck  of  the  retort,  a  very  fmall  quan- 
"  tity  only  of  a  brov>rnifli  matter  remaining 
"  unfublimed.  The  whole  being  carefully 
"  Vvreighed,  together  with  the  retort,  which 
"  had  alfo  been  weighed  before  the  procefs,  it 
"  appeared  there  was  a  lofs  of  88  grains,  whicli 
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*  is  fomething  more  than  one  third,  of  the 
'  weight  of  the  quickfilver.  We  are  all  fa- 
'  tisfied  that  it  was  not  pofTible  to  make  the 
'  experiment  with  more  fairnefs." 

'  Another  comment  we  mnll  make  upon 
the  experiments  of  Dr.  Prieftley.  Two  ounces 
of  nitre  in  one  procefs,  yield  787  ounce 
meafures  of  impure  air,  viz.  i  .25.  The  lame 
body  in  the  fame  procefs,  yields  8 1 2  meafures 
of  pure  air,  viz.  0.95.  Now  phlogifticated 
air  and  dephlogifticated  air,  are  fuppofed  to 
be  two  of  the  elements  or  bodies  which  com- 
pofe  the  nitrous  acid,  and  here  is  more  of 
'  thefe  airs  produced  than  the  weight  of  the 

*  nitrous  acid.  "  But  which  is  more  ftrildng 

■  than  this,  the  nitrous  acid  produces  in  one 
'  experiment,  principally  one  of  its  elements  ; 

*  and  upon  repeating  the  procefs,  another  of 

■  its  elements  is  produced,  and  to  fuch  a  con- 
'  fiderable  quantity,  one  being  above  the 
'  weight  of  the  acid  loft,  ailov/ing  for  what 
'  comes  over  entire.  Then,  agreeable  to  their 
'  theory,  the  alkaline  fait  decomi.pounds  the 
'  nitrous  acid  in  the  one  procefs,  by  attracting 
'  its  pure  air,  and  in  the  other  its  impure  air  ; 

*  can  we  polTibly  reconcile  fuch  contradictions  ? 
'  And  this  impure  air  being  more  confiderable 
'  than  they  v/ill  allow  the  acid  to  contain. 

'  Whether  my  theory  is  juft,  I  leave  to  the 

*  impartial  world  ;  but  I  muft  affert  thofe 
'  theories  to  be  erroneous.    My  theory  imrae- 

*  diately  accounts  for  thefe  phenomena  ;  the 
'  nitrous  acid  unites  with  the  alkali  and  water, 

D  '  and 
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'  and  with  the  fire  they  are  all  neutralized  and 

*  aerilized.  But  agreeable  to  the  quantity 
'  and  manner  of  the  fire's  being  employed  in 

*  this  procefs,  the  air  will  have  different  im- 
'  pregnations. 

'  The  acids  generate  air  as  we  might  have 

*  fuppofed,  a  priori.    The  mineral  acids  do  it 

*  the  beft,  as  having  the  flrongefl  attraction 
'  for  the  earths  and  alkaline  falts  ;  therefore 

*  they  are  aerialized  with  the  higheft  faturation 

*  of  thefe  three  bodies,  viz.  acid,  fire,  water 

*  and  earth,  or  fait.  The  nitrous  acid  is  the 
'  beft  of  thefe,  as  having  the  greateft  attracftion 

*  (allowed  fince  the  firft  days  of  chemiftry)  for 

*  phlogifton  or  concentrated  fire.    The  metal- 

*  lie  earths  are  better  than  other  earths,  for 
'  the  fame  reafon,  having  a  ftrong  attraction 

*  for  concentrating  fire ;  proved  from  their 

*  being  capable  of  being  reduced  by  fire  alone, 
'  and  ftill  more  particularly,  the  calx  of  lead 

*  and  mercury  are  the  beft,  as  ^ving  the 

*  greateft  attraction  for  phlogift6n,  being  eafily 
'  reduced,  even  with  fire  alone.  I^ut  the  ve- 
'  getable  acid  being  fo  weak,  having  fo  much 
'  lefs  attraction  for  the  earths,  falts,  and  con- 

*  centrated  fire,  it  therefore  makes  an  imper- 
'  fed;  or  impure  air.' 

Now  let  us  confider  more  particularly 
the  circumftances,  half  an  ounce  of  oxygen 
gas,  in  being  condenfed  into  the  phofphdric 
acid,  is  fuppofed  (agreeable  to  their  theory) 
in  its  condenfation,  to  produce  heat  equal  to 
melt  34  ounces  of  ice :  But  when  a  lefs  quantity 
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of  oxygen  gas  is  already  condenfed,  and  hath 
given  out  the  heat,  v^hich  it  does  in  its  conden- 
fation,  that  it  fhould  produce  nearly  an  equal 
quantity  of  heat,  fo  as  to  melt  32  ounces  of 
ice,  is  an  evident  abfurdicy.  Befides,  as  we 
have  before  obferved,  if  this  fame  quantity  of 
nitre  was  applied  to  phofphorus,  it  would  have 
melted  more  than  34  ounces  of  ice.  Oxygen 
gas  in  its  aerial  ftate,  is  not  in  the  leaft  acid, 
while  it  is "  fuppofed  to  pofFefs  its,  caloric  ; 
but  it  lofes  it  upon  being  imbibed  into  the 
fulphur,  and  phofphorus  forming  the  vitriolic 
acid,  and  phofphoric  acid.  Then,  when  it  has 
entered  into  the  nitrous  acid,  forming  that 
flrong  mineral  acid,  the  firft  in  point  of  acidity, 
at  leaft,  next  to  the  vitriolic  acid,  which  they 
fuppofe  contains  no ,  caloric.  Can  we  fe- 
rioufly  think  it  takes  with  it  all  its  caloric? 
Nay,  it  muft  pofitivcly  take  more  with  it  than 
the  oxygen  gas  pofTefTes,  as  it  produces  in 
combuftion  with  phlogiftic  bodies,  more  heat 
than  could  be  produced  from  the  fame  quan- 
tity of  oxygen  gas,  which  they  fay  it  pof- 
felTcs.  But  if  we  are  to  pholofophize  upon 
this  experiment,  agreeable  to  Dr.  Black's  and 
Crawford's  theories,  the  wonder  will  be  flill 
greater ;  for  in  the  experiment,  the  fulphur  of 
burning  nitre  and  fulphur,  is  formed  into  the 
vitriolic  acid,  and  likewife  different  aerial  bo- 
dies are  formed  ;  fo  much  as,  had  the  authors 
of  this  extraordinary  theory,  endeavoured  to 
prove  that  a  degree  of  heat,  equal  to  the  melt- 
ing of  32  ounces  of  ice,  had  difappeared  in- 
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flead  of  appeared,  this  experiment  would  have 
made  them  ride  triumphant.  But  it  is  too 
abfurd  for  m.en  who  defervedly  rank  fo  high 
in  chemiftry  to  defend.  For  heaven's  fake 
liften  to  the  voice  of  reafon,  nothing  can  be 
gained  by  fuch  a  controvcrfy  *. 

But  let  us  fee,  gentlemen,  if  combuftion  will 
aid  your  theory  in  other  procefFes.  The  ftrong 
concentrated  nitrous  acid,  being  mixed  with 
high  phlogiftic  bodies;  fuch  as  elTential  oils, 
inliammable  air,  &c.  will  produce  violent 
ignition.      But   in  thefe   experiments  they 

fuppofe 

*  Which  train  of  rcafoning  upon  this  difficult  fubjeft  is 
the  more  logical  ?  There  undoubtedly  are  many  cafes  in  which 
the  temperature  is  lowered  as  a  body  dilates,  and  where  an 
apparent  influx  of  heat  produces  no  effcft  but  expanfion  ;  and 
again,  where  an  increafe  of  temperature  accompanies  con- 
trailion  of  bulk.  Then  what  can  be  more  plaufible  than  the 
idea  conveyed  by  capacity  for  heat,  and  the  analogy  of  water 
alternately  imbibed  by  a  fpunge,  and  fqueezed  out  of  it,  by 
which  \vc  gain  at  leafl:  feme  conception  of  a  mechanifm  placed 
fo  far  beyond  the  fphere  of  the  fenfes  ?  It  has  always  been 
a  recommendation  of  falfe  opinions  when  they  were  accompa- 
nied by  fome  analogy  eafily  grafped  at  by  the  imagination. 

I  arn  very  doubtful  how  far  the  fpecious  theory  of  our  phi- 
lofophers  will,  this  tim.e,  prove  to  be  the  fyfiem  of  Nature  : 
does  not  the  very  familiar  experiment  of  the  deflagration  of 
gunpowvier  prefent  appearances  direftly  contrary  to  its  prin- 
ciples ? — not  to  enumei  ate  the  .other  Vv'ell-known  inflances  of 
mixture,  where  much  heat  is  generated,  and  at  the  fame 
time,  an  abundant  extrication  of  aeriform  matter  is  obferv- 

 here  we  have  great  expanfion  and  violent  heat.    Will  it 

be  faid,  that  both  the  heat,  that  goes  to  conftitute  elaftic 
•fluids,  and  that  becomes  fcnfible,  flows  out  from  the  mixed 
materials  in  cnnfequence  of  a  diminution  of  their  capacity  ; 
and  was  already  contained  in  them  ?  Can  this  be  proved  in 
the  cafe  of  nitrous  acid  and  oil,  black  wadd  and  oil,  lamp- 
black and  oil,  iron  filings  andfulphur?  Dr.  Beddoe's 

Chemical  Experiments  and  Opinions,  p.  i2. 
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fuppofe,  that  the  oxygen  gas  of  the  nitroUs 
acid,  leaves  its  nitrous  bafe,  and  vmites  to  the 
inflammable  air,  or  the  effential  oils.  Then, 
agreeable  to  Mr.  Lavoifier's  theory,  the  oxy- 
gen gas  nnicing  to  the  carhone  of  the  eifential 
oils  would  form  fixed  air,  and  this  fixed  air 
fhould  be  equal  in  weight  to  near  the  whole  of 
the  nitrous  acid  employed.  This  is  agreeable 
to  their  theories,  but  we  find  no  fuch  quantity 
of  fixed  air  formed ;  nay,  in  fome  experiments, 
not  even  an  atom  of  it.  That  acids  may  be 
aerialized  into  different  acid  airs,  either  ni- 
trous o,r  fixed,  is  agreeable  to  Dr.  Harrington's 
theory,  and  what  we  might  have  fuppofed  a 
priori.  • 

Gentlemen,  I  will  not  difpute  thofe  extra- 
ordinary chemical  attractions,  but  only  ob- 
ferve,  that  in  all  your  theories,  which  are  a 
mafs  of  flrange  contradictions  and  abfurdities, 
you  make  the  table  of  chemical  attrac5lions 
run  the  gauntlet.  In  this  experiment  of  the 
nitrous  acid  and  oils,  there  is  a  great  heat 
generated,  and  likewife  an  abundant  extrica- 
tion -of  aeriform  matter.  Now,  let  us  fee  if 
we  cannot  inveftigate  the  caufe  :  the  oxygen- 
ated muriatic  acid  will  equally  produce  com- 
buftion  in  thefe  experiments,  but  the  common 
marine  acid  will  not ;  the  difference  ir^  thefe 
two  acids,  is  neither  more  nor  lefs  than  this ; 
the  one  is  phlogifticated,  and  the  other  deplo- 
gifticated.  Mr.  Lavoifier  fays,  That  the  one 
pofTeffcs  more  of  the  oxygen  gas  than  the 
other  3  this  is  not  fo,  for  the  proccfs  by  which 

the 
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the  oxygen  marine  acid  is  formed  from  the 
common  marine  acid  is,  by  adding  minium 
or  manganefe  to  the  latter,  which  are  fuppof- 
ed  to  impart  their  oxygen  gas  to  the  acid. 
Dr.  Harrington  has  given  a  rational  and  jiill: 
explanation  how  tiie  lead  adls  in  dephlo- 
gillicating  the  marine  acid.  This  effecfl  is 
produced  from  the  acids  and  earth,  which, 
when  united,  have  a  fuperior  attracftion  for 
phlogifton,  than  when  feparated. 

'  In  forming  pyrophori,  fo  as  to  retain  a 
'  quantity  of  fire  neceflary  to  make  them,  there 

*  is  required  an  acid  and  an  earth  ;  for  Mr. 

*  Bewiy  found,  when  he  took  all  the  acid 
'  from  the  earth,  that  it  would  not  make  a 
'  pyrophorus.  One  of  the  moft  ftriking  fads, 
'  which  fhews  how  necelTary  it  is  to  have  an 

*  acid  and  an  earth  in  order  to  attra(5l  lire  or 

*  phlogifhon,  is  the  experiment  upon  the  ni- 

*  trous  vapour, ,  which  being  fo  condenfable, 

*  as  a  colder  body,  is  capable  of  doing  it,  and 

*  attra<f{:s  its  hre  from  it,  and  condenfes  the 
'  acid ;  but  if  it  pafs  through  water  it  attrads 

*  a  quantity  of  the  water  fufficicnt  to  make  it 
'  become  a  permanent  vapour,  or  the  nitrous 
'  air.    Chemiftry  affords  us  a  number  of  fa6ls. 

*  Manganefe  or  the  calces  of  lead  will  dephlo- 

*  gifticate  the  marine  acid,  fo  as  to  give  it  the 
'-power  of  diffolving  gold.  Both  the  manga- 
'  nefc  and  the  earth  of  the  lead  is  faturated 
'  with  the  acid,  and  together  they  have  the 
'  power  of  attrading  the  phlogifton  from  the 

*  refl  of  the  acid.    So  that  when  this  dephlo- 

*  gifticated 
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*  gifticated  acid  is  expofed  to  gold  it  will 
'  diffolve  it  from  its  increafed  appetite  for  the 

*  gold's  plilogifton. 

'  If  into  a  folution  of  iron  you  put  more 

*  iron  it  will  be  diffolved,  and  cryftals  will  be 

*  formed.    The  calx  in  the  folution  being  fa- 

*  turated  with  the  acid ;  upon  frefli  iron  being 
'  added  to  them,  they  attradl  the  iron's  phlo- 
'  giflon,  and  cryftallize.    Mr.  Kirwan  in  the 

*  Philoll  Tranf.  vol.  Ixxiii.  p.  74.  fays,  "  This 

*  increafed  affinity  of  the  calx  of  iron  to 
'  phlogillon  is  not  a  mere  fuppofition;  for,  if 
'  into  a  folution  of  iron,  fo  far  dephlogifticated 

*  as  to  refufe  to  cryftallize,  fome  frelh  iron  be 

*  put,  the  impoveriflied  calx  will  re-attra6t  fo 

*  much  of  the  phl,ogifton  given  out  during  the 
'  folution  of  the .  frefli  iron,  that  it  will  now 

*  afford  cryftals,  as  Mr.  Monnet  has  obferved 
'  in  his  excellent  Treatife  on  Vitriolization." 

*  The  very  lingular  fadl  is  owing  to  this, 

*  that  copper  is  capable  of  decompounding  a 
'  folution  of  iron,  and  iron  of  decompounding 

*  a  folution  of  copper.  The  calces  of  each, 
'  when  united  with  the  acid,  have  an  increafed 
'  appetite  for  the  philogifton  of  each  other's 

metal.    There  are  many  other  facfts  in  che- 

*  miftry  that  v/e  may  bring  to  eftablifli  this 
fac^.' 

But,  according  even  to  Mr.  Lavoifier's 
theory,  the  oxygen  gas  which  the  calces  of 
the  lead  can  impart  to  the  marine  acid,  muft 
have  loft  all  its  caloric;  for  in  the  com- 
buftion  of  metals,  a  great  heat  is  produced : 

This 
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This,  he  fays,  is  from  the  oxygen  gas  im- 
bibed in  the  procefs  :  Neverthelefs,  even  this 
oxygen  muriatic  acid,  ad:s  with  more  vio- 
lence in  combuilion,  than  the  nitrous  acid. 
Moreover,  Dr.  Harrington  fays.  That  the 
oxygenated  muriatic  acid  is  not  made  from 
the  calx  of  lead  imparting  to  it  its  oxygen 
gas  ;  becaufe,  though  the  calx  of  lead  has  had 
all  its  oxygen  gas,  previoufly  taken  from  it  by 
fire,  it  will  neverthelefs  oxygenate  the  marine 
acid.  But  that  this  acid  (which  Dr.  Prieftley, 
with  great  propriety,  calls  dephlogifticated)  is 
formed  by  being  dephlogifticated  by  the  calx 
of  lead,  is,  I  think  clear  ;  for,  if  phlogifton,  in 
any  form,  is  added  to  it,  it  will  become  the 
common  marine  acid. 

But  even  fuppofe  we  were  to  allow  them 
thefe  ftrange  fiippofitions,  that  combuftion  is 
fometimes  owing  to  the  oxygen  gas  in  the  ma- 
rine acid,  imparted  by  the  calx  of  lead :  The 
combuftion  is  more  confiderable  than  can  be 
accounted  for  from  fo  fmall  a  quantity  of  oxy- 
gen gas  as  the  calx  of  lead  could  polTefs,  or 
impart  to  the  acid  ;  but  with  our  explanation 
is  perfedlly  eafy :  For,  the  dephlogifticated 
marine  acid  attra6ling  phlogifton  fo  ftrongly, 
rufties  to  an  union  with  fach  violence,  as  to 
fet  the  dormant  fire  loofe  ;  and  fuch  a  quantity 
being  fet  at  liberty,  will  fet  fire  to  the  reft  of 
the  compofition. 

But  let  us  attend  to  Dr.  Harrington's  expla- 
nation of  thefe  phenomena.  The  nitrous  and 
dephlogifticated  marine  acids, having  the  great- 
eft 
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eft  attradlion  for  phlogiflon,  (an  old  and  well 

afjertained  chemical  fa6t)  will,  when  mixed  j 

with   high   concentrated    phlogiftic    bodies,  ! 

(which  phlogiftic  bodies  are  formed  of  fixed  1 

fire)  forcibly  and  chemically  attract  this  fire  ;  'j 

and  this  fire  in  thefe  phlogiftic  bodies  is  at-  ■ 

traded  by  the  acid  of  fixed  air,  or  other  bodies,  ■ 

which  have  a  lefs  attraction  for  it.    Confe-  1 
qnently,  fuch  a  quantity  of  it  will  be  fet  loofe 
as  is  able  to  produce  ignition.    We  have,  in 

this  eflfay,  explained  the  principles  of  thefe  | 

fa6ls.  i 

That  this  explanation  is  juft,  appears  very  | 
probable  from  the  vitriolic  or  other  acids, 

which  being  added  to  the  effential  oils,  great  \ 

heat  will  be  produced,  but  not  enough  to  pro-  I 

duce  ignition,  becaufe  they  pofTefs  not  fo  great  ! 

an  attradion  for  concentrated  fire  or  phlogif-  j 

ton.  Ag'ain,  if  the  nitrous  and  marine  acids  are  1 

phlogiflicated,  or  not  fo  high  concentrated,  ; 

they  will  produce  heat,  but  not  enough  to  pro-  ! 

duce  ignition.  ; 

There  is  an  experiment  which  very  ftrongly  1 

fhows  the  principle  of  combuftion.     If  the  j 

leaft  moifture  falls  upon  a  body  formed  of  the  i 

nitrous  acid,  the  caloric  from  lime,  and  the  i 

volatile  alkah  ^  or  even  fome  times  if  it  but  ' 

fuffers  agitation,  it  will  forcibly  explode.  By  | 
moifture  it  makes  the  heat  become  more  a6lu- 

zly  (the  effcd:  being  the  fame  as  it  has  upon  i 
quick  hme)  and  aided  with  the  power  of  the 

nitrous  acid,  they  both  penetrate  together  into  1 

E  the  j 
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the  volatile  alkali,  and  decompound  its  plilo- 
gifton  into  adlual  fire. 

But  let  us  attend  to  combuftion  in  other 
procelTes.  The  nitrous  vapour,  which  is  ob- 
tained by  inflammable  air,  pafTmg  through 
nitrous  acid,  attrad:s  part  of  the  acid  and  keeps 
it  fafpended.  Here  then  is  no  heat  to  keep  it 
in  an  aerial  form ;  for,  upon  its  being  again 
condenfed  by  water,  no  heat  is  received  from 
it ;  But  if  thefe  two  bodies  are  fired,  there  will 
be  a  great  explofion,  with  an  immenfe  quanti- 
ty of  heat.  Dr.  Crawford  is  forced  to  acknow- 
ledge, that  this  nitrous  vapour  poflefTes  as 
much  caloric  as  dephlogifticated  air.  And,  Dr. 
Prieftley,  in  accounting  for  this  phonomenon, 
fuppofed  that  this  nitrous  vapour,  from  its 
producing  fuch  violent  ignition,  muft  be  de- 
phlogifticated nitrous  air ;  but,  as  Dr.  Har- 
rington fays,  if  this  vapour  is  nicely  examin- 
ed, it  will  be  found  to  be  the  true  nitrous  acid 
undecompounded  *. 

Mr.  Lavoifier's  hypothefis  fuppofes  that  the 
acid  vapour  is  decompounded  by  the  inflam- 
mable air;  that  is,  the  inflammable  air  attracts 
the  phlogiflicated  or  nitrous  air,  and  leaves  the 
dephlogifticated  air  free  to  explode  with  the 
remainder  of  the  inflammable  air.  Thofe 

great 

*  It  is  probable  tliat  the  vapour  of  pure  nitrous  acid,  con- 
tains as  much  abfolute  heat  as  atmofpherical  air;  for  the 
power  of  the  former,  in  maintaining  flame,  is  nearly  as  great 
as  that  of  the  latter.  Hence  we  may  account  for  the  fponta- 
neous  accenfion  of  a  mixture  of  oil  of  turpentine  and  nitrous 
acid — Crawford's  Experimeius  and  Obfervatioas  on  Animal 
Heat,  p.  429. 
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great  theorifts  differ  widely  upon  fo  fimple 
an  experiment.  Inflammable  air,  by  paffing 
through  the  nitrous  acid,  attracts  part  of 
the  acid.  That  this  is  {imply  the  cafe  is  de- 
monftrable ;  for  if,  (as  ' Dr.  Harrington  ob- 
ferves)  previous  to  the  operation  of  its  being 
burnt,  if  the  inflammable  air,  along  with  its 
acid  vapour,  is  paffed  through  water,  the  acid 
will  be  imbibed  by  the  water,  and  the  air  will 
lofe  the  power  of  burning  ;  and  if  the  water  is 
examined,  it  will  be  found  to  have  imbibed 
the  pure  nitrous  vapour,  or  acid.  But  Dr. 
Prieftl  ey,  agreeable  to  his  hypothefis,  thinks 
it  is  dephlogillicated  nitrous  vapour :  How^ 
ever,  if  the  acid  is  examined  when  it  is  re- 
ceived, by  the  water  wafliing  it  from  the  in- 
flammable air,  it  will  be  found  to  be  rather 
phlogifticated,  having  imbibed  a  little  phlo- 
gifton  from  the  inflammable  air. 

It  is  furpriflng  how  vague  and  undetermined 
■all  thefe  great  theorifts  are  upon  every  experi- 
ment ancl  phenomenon.  They  always  have 
different  opinions,  each  being  in  the  dark,  and 
each  following  their  vague  conjedures. 

It  is  certain,  that  not  the  oxygen  gas,  but 
the  pure  nitrous  acid,  has  to  do  in  this  pro- 
cefs ;  for  after  the  combuflion,  the  acid  is 
found  entire.  ^  Likewife  Dr.  Prieilley  found, 
that  it  the  acid  vapour  and  inflammable  air 
v/ere  not  fired  immecUately,  but  fliood  Ion- 
enough,  lo  as  to  form  an  union,  they  would 
not  burn  of  themfelves ;  but  upon  being  fet 
on  fire  with  atmofphcrical  air,  they  burnt  like 

E  2  a  mixture 
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a  mixture  of  nitrous  and  inflammable  airs. 
.See  Prieftley,  vol.  III.  p.  261.  However,  it 
ought  to  have  been  the  reverfe.  For  while  the 
acid  remained  entire,  it  ought  not  to  have 
burned,  but  upon  its  being  decompounded, 
fo  as  to  form  nitrous  air,  it  muft  have  im- 
pregnated them  with  its  oxygen  gas,  and  fo 
have  been  more  adapted  to  ignition. 

But  when  we  examine  it,  according  to  Dr. 
Harrington's  theory,  we  find  an  eafy  and  ra- 
tional explanation.  For,  as  the  acid  vapour 
has  a  ftrong  attradlion  for  concentrated  fire  or 
phlogifton  of  the  inflammable  air,  fo  when  fire 
is  added  to  them,  the  fire  and  the  acid  pene- 
trate together  into  the  fixed  fire  and  fet  it  free, 
producing  that  violent  explofion.  But  if  they 
a6l  not  together,  no  ignition  is  produced  ;  be- 
caufe,  if  the  acid  is  expofed  for  one  day,  or 
any  certain  time,  fo  as  that  its  acidity  may  be 
neutralized  with  phlogifton,  the  confequence 
is,  it  lofes  its  attraction  for  phlogifton  or  fixed 
fire.  The  whole  of  which  Dr.  Harrington  has 
fet  in  the  ckareft  point  of  vievf,  and  proved  to 
a  demonftration. 

This  will  appear  in  a  ftill  more  ftriking 
light  in  alkaline  air,  when  formed  by  heat  in- 
to inflammable  air.  No  chemift,  I  prefume, 
can  be  a  ftranger  to  the  ftrong  attraction  which 
alkalies  and  acids  have  to  each  other ;  there- 
fore, if  in  the  experiment,  the  alkaline  air  is 
made  ufe  of,  our  explanation  will  appear  the 
more  evident.  Nature  has  wifely  ordained 
rhat  no  ignition  can  be  produced  but  by  the 

operation 
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operation  of  two  caufes  at  the  fametime.  A 
combuftible  body,  though  fire  is  applied  to  it, 
will  not  burn  without  the  agency  of  another 
body.  This  great  agent  in  nature  is  atmof- 
pherical  air  ;  and  in  chemical  procelTes,  either 
nitrous  acid,  or  dephlogifticated  marine  acid. 
How  they  a.3.  has  been  already  explained  ;  and 
this  explanation  will  greatly  aiTift  us  in  ^how- 
ing  how  atmofpherical  air  a(5ls.  Atmofpheri- 
cal  air,  or  the  pure  part  of  it,  is  a  compound 
of  an  acid  and  phlogifton :  This  we  fhall  un- 
difputably  prove  afterwards,  and  find  that  this 
compofiton  is  capable  to  produce  fire.  Buc 
atmofpherical  air  being  compofed  of  a  mild 
acid,  and  of  a  mild  not  of  a  high  concentration 
of  fixed  fire,  parts  with  its  own  fixed  fire,  when 
actual  fire  is  applied  to  it ;  however,  the  heat  it 
produces  is  not  powerful  enough  to  keep  the  air 
burning,  or  decompounding  its  own  fixed  fire, 
unlefs  it  is  expofed  to  fome  combuftible  body 
having  a  high  concentration  of  fire.  • 

Again,  if  fire  is  applied  to  a  combuftible 
body,  not  having  the  aid  of  this  compound ; 
which  is  compofed  of  an  acid  and  a  weak  con- 
centration of  fire,  called  atmofpherical  fire,  it 
will  not  burn;  its  fixed  fire  being  fo  clofely  and 
ftrongly  attracted,  as  renders  it  impoffible  to 
be  decompounded.  This  theory  is  very  ftrik- 
ingly  confirmed  in  what  chemifts  call  dephlo- 
gifticated nitrous  air.  If  this  air  is  formed  not 
of  a  ftrong  faturation  of  phlogifton,  it  will  al- 
low a  candle  to  burn  in  it  with  a  bright  and 
vivid  flame;  but  if  it  has  gotten  a  higher  fatura- 
tion 
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tion,  it  will  burn  with  greater  vehemence,  and 
the  flame  will  extend  over  a  greater  part  of  the 
air ;  -that  is,  the  flame  will  become  extended 
from  the  candle,  and  more  of  the  air  will  be 
burning  at  the  fametime:  And  if  faturated 
with  a  fl;ill  greater  quantity,  of  phlogifton,  it 
will  all  "take  Are  togecker,  and  burn  with  an 
explofion  like  to  that  of  inflammable  and  at- 
mofpherical  air;  the  agent  and  the  principle 
being  both  in  the  fame  body. 

To  thefe  facts  I  would  have  the  reader  pay 
a  particular  attention,  fmce  by  doing  fo,  he 
will  be  the  better  able  to  underftand  the  prin- 
ciples of  bodies  burning.  For  I  pledge  myfelf 
to  prove  in  the  clearefl;  manner,  and  I  hope  to 
his  fatisfaclion,  that  this  dephlogifticated  ni- 
trous air  is  formed  of  the  nitrous  acid  and 
phlogifton  ;  fo  that,  if  he  is  not  bit  with  the 
tarantula  of  modern  chemiftry,  it  is  impoflible 
lie  fliould  miftake  it. 

Air  is  a  combullible  body  as  well  as  the 
body  which  it  confumes.  Nature's  own  air 
being  only  a  weak  faturation  of  fixed  fire, 
forms  only  a  weak  combuftionj  therefore, 
bodies  burning  in  it,  burn  comparatively  very 
gently,  confuming  themfeives  in  a  flow  and 
gradual  manner.  And  nature  has  happily 
joined  its  own  air  with  another  kind  of  air, 
which  is  not  combuftible  ;  fo  that  a  fmall  fur- 
face  of  the  phlogiftic  particles  fliall  come  in 
contad  with  the  flame,  or  burning  bodies. 
But  artificial  dephlogifticated  air  having  a 
iiigher  faturation  of  fixed  fire,  or  phlogifton,  al- 

ipws 
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lows  a  candle  to  burn  with  a  more  extended 
flame,  and  with  cracklings,  or  (as  Dr.  Har- 
rington calls  them)  partial  explofions.  And  if 
a  (till  higher  faturation,  {being  before  an  agent 
to  produce  ignition  in  another  body)  it  will  in. 
this  cafe  become  both  agent  and  principle,  an-d 
decompound  itfelf  For  Dr.  Prieftley  formed 
this  air  with  fo  high  a  faturation,  as  to  burn, 
and  explode  like  inflammable  air  *;  and,  upon 
^  particle  of  fire  being  added  to  it,  it  immedi- 
ately confumed  itfelf  For,  containing  the  twa 
principles  of  combullion,  vi'z.  the  agent,  or  ni- 
trous acid,  and  the  principle,  which  is  a  high 
faturation  of  phlogifton,  from  either  eflential 
oils,  metal&y  fpirits  of  wine,  Sec.  all  of  which 
will  form  it ;  this  eifedl  neceffarily  followed : 
But  had  the  principle  been  lefs,  highly  fatura- 
ted,  it  would  not  have  confumed  itfelf;  be- 
caufe,  one  of  nature's  invariable  laws  is,  that 
the  action  of  two  bodies  is  required  to  fupport 
fire  ;  otherwife,  were  the  bowels  of  the  earth 
fet  on  fire,  the  fire  would  not  flop  till  the 
whole  were  confumed ;  and  the  fame  would 
happen  with  regard  to  air. 

The  aerial  forms  have  been  fo  myflerious  to 
chemifts,  that  to  give  a  rational  and  philofo- 
phical  account  of  them,  has  perplexed  them 
much ;  yet  we  can  bring  folid  bodies  to  con- 
firm our  theory.  For  the  nitrous  acid,  or  the 
dephlogiflicated  marine  acid,  when  mixed  with 

eifential 

n  .*  7'^'  <^"P^log'ftIcated  nitrous  inflamm^We  air.— See 
Pneftley,  vol.  IV.  p.  455- 
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efTential  oils,  or  the  volatile  alkali,  will  jufi: 
equally  promote  ignition.  A  further  corrobo- 
ration of  this  theory  is,  if  pure,  flrong,  aclual 
fire,  (as  in  the  eled;rical  fpark  or  fire)  is  appli- 
ed to  atmofpherical  air  ;  it  will  decompound  it 
in  a  flow  and  gradual  manner ;  only  repeated 
application  is  required.  And,  that  this  eleclri- 
cal  fire  a6ls  as  pure  fire,  is  what  we  ihall  prove 
in  the  fequel. 

We  have  endeavoured  to  prove,  that  atmof- 
pherical air  is  formed  of  an  acid,  with  a  weak 
Saturation  of  phlogifton  or  fixed  fire,  that 
therefore  it  will  not  burn  or  decompound  itfelf, 
without  the  aid  of  a  body  containing  a  high- 
er faturation  of  fire.  This  is  evident  in  falt- 
petre,  which  being  an  acid  united  to  a  weak 
faturation  of  fixed  fire,  acls  in  combuftion 
very  fimilar  to  atmofpherical  air.  Therefore, 
it  will  not  burn  of  itfelf,  unlefs  united  to  a 
body  of  a  higher  faturation  of  fire ;  and  then 
both  together  will  produce  fire  with  great 
vehemence.  But  take  the  nitrous  acid,  and 
unite  it  to  an  exa6lly  fimilar  body,  only  of 
a  higher  faturation  of  fire,  viz.  the  volatile  al- 
kali, and  they  will  burn  of  themfelves  with- 
out the  aid  of  another  body.  This  is  jufl  the 
fame  as  highly  faturated  dephlogifl:icated  ni- 
trous air  burning  without  the  aid  of  a  thh-d 
body.  Nay,  by  only  aerilizing  this  nitrous 
flammans,  it  will  form  this  identical  air,  viz. 
dephlogifticated  nitrous  air,  though  not  alto- 
gether fo  inflammable,  from  being  not  fo  much 
condenfed. 
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It  is  ftrange  to  think  v/hat  lingular  theories 
have  been  adopted  by  our  modern  chemifts  ; 
when  this  fame  nitrous  ammoniac  or  nltrum 
fMmmans  was  aerilized,  which  is  eafily  done, 
being  a  volatile  body,  they  would,  from  its 
forming  the  nitrous  dephlogifhicated  air,  have 
the  acid  decompounded.  The  volatile  alkali 
(our  fathers  in  chemiftry  have  confequently 
mifnamed  it)  remains  fixed,  decompounding 
the  acid.  The  explanation  which  v^^e  have  given, 
being  fimple  and  plain,  cannot  pofTibly  be  mif- 
ftaken,  as  they  are  both  volatilized.  For,  in 
the  name  of  wonder  and  common  fenfe,  do  they 
not  equally  burn  in  their  folid  ftate,  as  in  their 
aerial  ?  Are  not  our  fenfes  convinced  that  they 
are  united  in  this  folid  flate,  without  having^re- 
courfe  to  the  aid  of  the  aerial  philofophy  I*  But 
according  to  this  theory  of  theirs,  they  leap 
over  the  moft  obvious  facls. 

It  is  natural  for  the  human  m.ind,  when  tra- 
velling in  the  dark,  to  fix  upon  fomething,  no 
matter  how  prepofteroufly  abfurd ;  but  when 
a  principle  is  laid  down  which  fully  explains 
all  the  phenomena^  not  to  embrace  it,  is  cer- 
tainly highly  wrong. 

The  dephlogiflicated  marine  acid  air  has  a 
confiderable  degree  of  attradion  for  concen- 
trated fire;  and,  when  the  volatile  alkah  is 
added  to  it,  is  burns  very  beautifully,  forming 
(allow  the  exprefllon)  a  fea  of  fire.— As  our 
dodlrine  of  ignition  depends  upon  fixed  fire 
being  fet  loofe,  and  as  we  have  proved  that  the 
nitrous  acid  will  do  it  of  itfelf,  when  unit- 
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ed  to  high  phlogiftic  bodies,  fuch  as  efTcntial 
oils.  Nay,  even  bodies  with  lefs  phlogifton, 
will  be  fet  on  fire  without  heat,  when  an  acid 
of  a  ftronger  attradion  is  employed  ;  viz.  the 
neutral  filt,  formed  of  the  dephlogifticated 
marine  acid  and  fixed  alkali :  It  will  fulminate 
with  the  leaft  fri6lion,  as  Mr.  Sage  founds 
Yet,  when  the  alkali  is  united  to  the  vitriolic 
acid,  it  will  not  fulminate,  even  when  mixed 
with  combuflible  bodies :  But  if  the  nitrous 
acid  is  added  to  the  alkali,  being  an  acid  of  a 
ilronger  attradlion  for  fire,  it  will  then  fulmi- 
nate, when  mixed  with  combuftible  bodies, 
as  in  gunpowder,  &c.  yet,  after  the  combufli- 
on  of  the  marine  neutral  fait,  if  the  refiduum 
is  examined,  we  will  find  the  marine  acid  en- 
tire, and  not  decompounded. 

A  very  flriking  experiment  is  this ;  expofe 
many  different  metals  to  the  dephlogiflicated 
marine  acid  air ;  viz.  iron,  copper,  lead,  and 
many  others,  and  ignition  v/ill  immediately 
take  place,  without  any  heat  being  added  at 
the  time.  And  let  Mr.  Lavoifier  and  his  ad- 
vocates well  examine  the  calces  of  the  me- 
tals, after  the  combufbion,  and  they  will  find 
them  compofed  of  the  earths  of  the  metals 
and  the  marine  acid,  and  not  of  the  oxygen 
gas  :  Becaufe  the  marine  acid  air  decompounds 
die  phlogiflon,  and  fets  the  fire  loofe. 

There  is  another  chemical  procefs  that  can 
give  us  great  alfiftance  in  this  inveftigation. 
Lemery  found,  that  if  fulphur,  iron  and  water 
are  made  into  a  pafle,  they  would  take  fire  in 
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fo  ftriklng  a  manner,  as  induced  him  to  fup- 
pofe  that  thefe  three  bodies  are  the  caufes  of 
the  violent  concuffions,  which  fometimes  hap- 
pen to  our  earth.  Sulphur  is  formed  of  the 
-vitriolic  acid  and  concentrated  £re ;  iron  of 
concentrated  fire  and  earth  of  iron.  Now, 
there  is  a  ftrong  attradlion  between  the  vitri- 
olic acid  and  the  earth  of  iron  ;  but  the  con- 
centrated fire  hinders  their  union.  Moreover, 
the  water  which  has  likewife  a  ftrong  attracSli^- 
on  for  the  earth  of  iron,  (feen  in  a  moft  ftriking 
manner  in  the  fteam  of  water  having  ^  power 
of  itfelf  to  decompound  iron  without  the  aid 
of  the  fulphur)  will,  along  with  the  fulphurj, 
decompound  the  iron.  The  motion  or  fer- 
mentation produced  by  thefe  new  compofiti- 
ons  and  decompolitions,  \yill  fet  the  fire  loofe, 
and  produce  great  expanfion  and  flame.  The 
phlogifton  of  the  fulphur  and  the  iron  have  ef- 
caped  after  the  combuftion ,  and  nothing  but 
fire  did  efcape  :  Therefore  the  phlogifton  muft 
have  efcaped  as  fire;  for  the  refiduum  is  the  vi- 
triolic acid  united  to  the  earth  of  the  iron  with 
the  water. 

Let  us  fee  if  their  theory  will  give  any  fa- 
tisfaclory  folution  of  thefe  phenomena.  The 
itriolic  acid  is  formed  and  the  iron  reduced. 
Air  could  not  do  it;  for  the  combuftion  will 
take  place  (as  Lemery  found)  where  air  cannot 
have  accefs.  Then,  if  we  allow  them  their 
dodrine,  it  would  (I  will  take  upon  me  to  fay) 
be  giving  countenance  to  the  moft  extravagant 
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and  extraordinary  dodrine  ever  ferioufly  prc- 
fented  to  the  public. 

For,  according  to  their  theory,  water  is 
formed  of  inflammable  and  dephlogifticated 
airs.  Then,  (according  to  Mr.  Lavoifier)  upon 
the  fulphur  and  iron  attrading  the  dephlogif- 
fticated  air  of  the  water,  the  inflammable  air 
would  be  free  and  fet  loofe  in  the  experiment : 
But  were  this  the  cafe,  we  llionld  not  only 
have  found,  after  the  combuftion,  the  phlogif- 
ton  of  the  fulphur  and  iron,  but  likewife  the 
phlogifton  of  the  water.  But  they  have  all  dif- 
appeared  ;  and  inftead  of  heat  being  produced, 
an  immenfe  degree  of  cold  fliould  take  place, 
the  heat  going  to  the  expanfion  of  the  inflam- 
mable air.  If  we  pay  the  leafl:  regard  to  Dr. 
Black's  ingenious  doftrine  of  latent  heat,  v/e 
mufl:  fee  that  this  is  agreeable  to  it ;  and  it  is 
upon  the  principle  of  latent  heat  that  their  new 
doctrines  are  founded.  But  even  to  wave  this 
argument ;  we  find  that  the  water  is  not  de- 
compounded in  the  procefs,  for  it  is  found  en- 
tire, the  phlogifton  only  having  difappeared^ 
and  the  heat  appeared.  Hence  we  find  that, 
by  chemical  fermentation  (which  fliows  itfelf 
by  great  agitation  or  ebulition)  heat  is  fet  free, 
which  brings  us  near  to  Sir  Ifaac  Newton's 
theory :  But,  as  Dr.  Harrington  has  fliown,  it 
is  only  the  motion  of  the  particles  of  this  par- 
ticular body  called  phlogifton. 

We  have  tried  the  truth  or  falfenefs  of  Mr. 
Lavoifier's  theory  by  the  experiments  he  has 
V^roduced  to  confirm  it,  and  which  he  thinks 
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moft  favourable  to  his  dodrine.  But  even 
in  thcfe  experiments,  lie  has  taken  only  one 
view  of  them ;  for,  upon  an  accurate  invefti- 
o-ation,  we  fliall  find  that  even  they  contradid: 
his  theory. 

When  flrong  nitrous  acid  is  mixed  with  ef- 
fentiai  oils,  a  vivid  flame  with  adlive  combufti- 
on  takes  place,  and  with  a  comparatively  fmall 
generation  of  nitrous  and  phlogiflicated  airs. 

The  new  theorifts,  to  explain  thefe  pheno- 
mena, fay,  that  the  oxygen  gas  of  the  acid 
imites  to  the  carbone,  or  phlogillon  of  the  efTen- 
tial  oils :  But  then,  in  this  cafe,  an  immenfe 
quantity  of  fixed  air  ought  to  have  been  form- 
ed; as  eifential  oils,  when  burned  with  pure  air, 
form  fixed  air,  and  that  nearly  in  weight  to 
the  pure  air.  Now,  by  attending  to  their  own 
calculations  in  p.  14,  we  fliould  have  expe6led 
to  have  found  a  quantity  of  fixed  air,  nearly  in 
weight  to  the  quantity  of  nitrous  acid  em-^ 
ployed  in  the  experiment.  However,  the 
facl  is  this  ;  if  the  ignition  is  vivid  and  ftrong, 
not  an  atom  of  fixed,  air  is  found  after  the 
combuftion. 

But,  (as  Dr.  Harrington  hath  clearly  de- 
monftrated)  agreeable  to  the  intenfenefs  of  the 
fire,  the  air  produced  will  be  of  different  kinds ; 
becaufe  thefe  acid  airs  are  clearly  the  difierent 
acids  aerilized,  and  their  particular  kind  de- 
pends upon  the  procels. 

This  facl  is  fiirongly  proved  by  the  experiment 
of  burning  nitre  and  charcoal  together,  which 
(as  Mr.  Cavendifli  fays)  form  only  phlogiflicat- 
ed 
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-ed  air.  He  alfo  fays,  (Philofophical  Tranfac- 
tions,  vol.  Ixxiv.  p.  135,)  "  Before  I  enter  in- 
"  to  the  caufe  of  tliefe  phenomena,  it  will  be 
"  proper  to  take  notice,  that  phlogifticated  air 

appears  to  be  nothing  elfe  than  the  nitrous 
*'  acid  united  to  phlogifton ;  for  when  nitre  is 
*'  deflagrated  with  charcoal,  the  acid  is  almoft 

entirely  converted  into  this  kind  of  air.  As 

far  as  I  can  perceive  too,  at  prefent,  the  air 
*'  into  which  much  the  greateft  part  of  the  acid 
*'  is  converted,  dirrers  in  no  refpecl  from  com- 

mon  air  phiogiflicated." 

Now,  here  is  a  very  fevere  blow  given  to  Mr. 
Lavoifier's  do6lrine ;  for  it  is  evident  that  the 
oxygen  gas  of  the  nitrous  acid  and  the  charcoal 
do  not  produce  fixed  but  phiogiflicated  air: 
Yet  this  charcoal  is  his  carbone  and  from  it 
his  theory  of  the  compofltion  of  fixed  air  has 
originated.  But  this  doclrine  fliall  undergo  a 
more  particular  inveftigation  in  the  fequel. 

This  theory  appears  ftili  more  defedlive  in 
inccounting  for  the  caloric^  which,  in  their  pro- 
cefles,  is  produced  by  burning  the  nitrous  acid 
with  bodies,  which,  according  to  Mr.  Lavoifier, 
contain  carbone ;  but  phlogiflon,  according  to 
others. 

The  difference  of  heat  produced  in  combui^ 
tion,  when  fuch  bodies  as  charcoal,  effential 
oils,  &c.  are  employed;  bodies  which  reduce 
oxygen  gas  to  fixed  air ;  and  phofphorus,  ful- 
phur,  &c.  which  reduce  oxygen  gas  to  acids  : 
I  fay,  the  difference  of  heat  produced  by  com- 
buflion  in  forming  ftrong  acids,  is  above  twice 
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the  quantity  to  what  it  is  when  the  oxygenc 
gas  forms  fixed  air.  Therefore,  in  burning 
bodies,  principally  formed  of  carbone  with  acids  j. 
in/lead  of  caloric,  an  equal  degree  of  cold  ought  ta 
have  been  generated.  And  alfo  in  the  combuf- 
tion  of  the  marine  and  nitrous  acids  with  ef- 
fential  oils,  nitre  and  charcoal;  inftead  of  heat 
there  ought  to  have  been  an  imm.enfe  degree  of 
cold  produced  in  aeriUzing  the  fixed  air,  which 
thefe  procelTes  fhould  generate. 

Nature  having  wifely  ordained,  that  the  at- 
mofpherical  air,  a  light  aerial  phlogiftic  body, 
Ihould  be  the  agent,  by  which  combuflion 
is  condu6led,  as  being  eafily  fufceptible  of 
taking  fire.  But  then  its  fire  is  fo  light  and 
weak,  that  it  is  not  capable  of  confuming  or 
burning,  without  the  aid  of  another  combuf- 
tible  body,  which  is  fet  on  fire  by  the  atmof- 
pherical  fire  being  kindled  ;  and  then,  the 
firong  combuftible  body,  (as  a  candle  for  in- 
ftance)  is  alfo  lighted,  both  fires  ailing  toge- 
ther, lb  as  to  keep  up  the  combuflion.  But 
were  the  fire  applied  to  the  candle  without  the 
agency  of  atmofpherical  air,  no  combuftion 
would  follow,  even  fuppofe  the  candle  is  com- 
pofed  of  inflammable  materials.  For,  both 
atmofpherical  air  and  a  combuftible  body  are 
required  to  produce  ignition,  and  that  upon 
account  of  the  attra(5lion  and  concentration 
of  fire.  There  will  be  no  combuftion,  imlefs- 
they  both  adl  at  the  fame  time^  or,  that  intenfe 
heat  necefiary  to  fupport  the  ignition,  or  the 
confuming  of  the  body,  will  not  be  produced. 

The 
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The  c^iife  of  which  is  mofh  probably  this  j 
the  intenfe  heat  produced  adls  upon  the  com- 
buftible  bodies  concentrated  fire  or  phlogif- 
ilon,  fo  as  fuddenly  to  expand  them,  and  to 
break  their  attraction  from  the  bodies  with 
which  they  were  chemically  united.    For  the 
confumption  of  one  particle  of  its  fire,  is  the 
means  of  confuming  the  neighbouring  particles, 
and  fo  on,  till  the  whole  body  is  confumed,  or 
broken  down  by  the  feparation  of  its  concen- 
trated fire  or  plilogifton  ;  and  from  the  mecha- 
nical expanfion,  a  confequence  produced  from 
great  heat ;  fo  that  the  whole  texture  of  the 
body  will  be  broken  and  reduced  to  alhes. 
This  is  evid^ent  from  intenfe  heat  confuming 
or  burning  bodies  without  ignition ;  viz.  light 
combuftible  bodies,  as  paper,  which,  being  ex- 
pofed  to  a  great  heat,  will  be  equally  confumed 
or  burnt,  as  if  it  had  been  ignited.    But  that 
it  is  not  ignited  is  evident  from  the  air  not 
being  aded  upon  by  the  paper  :  And  the  fame 
phenomenon  will  take  place  in  foul  air,  or  in 
vaccuo.    Hence  it  is  evident  that  the  paper  is 
confumed  by  having  its  phlogifton  or  fire  fepa- 
rated.  from  it  by  the  heat. 

From  this  caufe  it  is,  that  even  attrition  can 
*  a6l  in  the  fame  mechanical  way,  by  diffolving 
the  union  of  phlogifton,  or  fetting  loofe  the 
fire  which  form  it,  from  its  chemical  union 
or  attra6lion ;  and  when  it  is  fet  loofe  it  be- 
comes heat  or  fire.  The  mechanical  and  che- 
mical operation  of  bodies  is  eafily  conneded  : 
For  inftance,  take  two  pieces  of  wood,  and,  by 
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the  aid  of  great  mechanical  powers,  let  them 
be  rubbed  the  one  againft  the  other  j  this  will 
produce  lire.  We  iliall  fuppofe,  that  the  fire 
produced  by  rubbing  the  two  pieces  of  wood 
was  chemically  united  in  the  ftate  of  phlogif- 
ton  to  a  degree  of  power  equal  to  the  force  of 
fifty  pounds  weight.  Now,  if  a  degree  of 
power  equal  to  fixty  pounds  weight  is  applied 
in  the  form  of  attrition,  it  will  in  confequcnce 
overcome  the  chemical. 

That  this  really  takes  place  in  nature,  is 
clear  from  the  "experiments  performed  by  Dr. 
Darwin ;  (fee  Philofophical  Tranfaclions,  vol. 
Ixxviii.  p.  43.)  He  has  fhown  by  uncontro- 
vertable  experiments,  that  the  thermometer 
falls  by  the  fudden  expanfion  of  the  air,  and 
rifes  by  its  compreflion.  Now,  this  demon- 
ftrates,  that  the  chemical  attraction  may  be 
overcome  by  mechanical  force :  For  when  the 
air  is  allowed  to  expand  itfelf,  it  receives  and 
chemically  attra6ls  a  great  quantity  of  heat ; 
but  when  comprelTed,  that  chemical  attraction 
is  counteracted,  and  the  heat  becomes  fenfible 
again  to  the  thermometer.  According  to  this 
general  rule.  I  would  thus  define  chemical  at- 
traction ;  that  whenever  a  body,  pofTeffing  a 
quantity  of  heat,  is  expofed  to  the  influence  of 
another  body,  of  a  lower  temperature,  it  will 
not  impart  its  heat  to  that  body.  This  there- 
fore implies,  that  its  heat  is  not  loofe  or  aCtive, 
but  is  under  the  influence  of  Ibme  power 
v/hich  retains  it;  which  is  real  and  chemical 
attraction  only.   As  in  all  the  other  powers  or 
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agents  in  nature  confifts  of  difFerent  influences ; 
therefore  fome  bodies  attrad:  their  fire  with 
greater  force  than  others.    For  can  chemical  i 
philofophers  fuppofe,  but  that  any  chemical  i 
attra(5lion  might  be  overcome  by  mechanical 
powers.    For  example;  the  particles  of  acids 
and  alkalies  have  a  ftrong  chemical  attracftion ;  | 
but  fuppofe  you  could  fix  a  cord  to  each  of  thefe  | 
particles,  v^ould  you  not  be  able  to  feparate  { 
them  ?  you  certainly  would.   And  if  two  di'y  .  * 
Ipodies,  the  particles  of  which  act  tlrongly  up-  J 
on  each  other,,  are  rubbed  together,,  this  will  | 
be  the  cafe,     Hence,  it  will  be  found,  by  j 
taking  a  general  view  of  attrition  as  producing,  i 
6re,  that  it  acfts  according  to  the  mechanical- 
force  exerted,  and  to  the  bodies  retaining  their 
concentrated  fire.    It  is  more  loofely  concen- 
trated in  wood  than  in  metals:  But  the  tex- 
ture  of  wood  being  fofter,  there  will  be  lefs.  | 
force-;  yet,  from  its  phlogiifon  or  fire  being  1 
more  loofe,  it  is  more  eafily  ignited  ;  as  is  ^ 
feen  in  its  adlual  ignition  by  air  and  fire :  j 
Wood  burning  with  more  eafe  tlian  metals. 
The  great  Sir  Ifaac  Newton  proved  that  me-  j 
chanical  force  can  produce  fire ;  but  it  is  only  j 
in  bodies  that  poffefs  phlogifion.    To  this  I  •] 
believe  there  is  no  exception.    Flowever,  thq.  ,. 
phenomenon  is  ftrikingiy  feen  only  in  fuch- 
bodies  as  will  admit  of  this  mechanical  force,  ' 
and  which  polfefs  a  great  quantity  of  phlogif- 
ton  :  For  example,  in  iron  and  flint,  boches  ; 
which  have  the  moft  phlogifton.  i 
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Tills  will  reconcile  thfe  chemical  and. mecha- 
nical idea  of  heat,  which  has  been  the  occafion 
of  fo  much  controverfy  amongft  philofophers. 
For  (as  Dr.  Harrington  well  obferves)  no 
bodies,  but  thofe  which  are  phlogiflic  will 
produce  fire ;  phlogiflon  being  concentrated 
lire.  And  he  fdys  further,  (fee  his  Thoughts 
on  Air,  p.  209.)  I  agree  with  Sir  Ifaac  Newton, 
that  heat  confifts  in  motion  ;  but  it  is  only  the 
motion  of  thofe  peculiar  particles  of  fire  or 
phlogiflon.  The  motion  of  other  bodies  will 
not  produce  it. 

But  when  the  alkali  is  united  to  the  dephlo- 
glfticated  marine  acid,  the  aid  of  no  other 
x'ombuftible  bodies,  nor  even  heat,  but  only  a 
little  friclion  is  required  j  the  mechanical  ac- 
tion of  which  forces  the  two  bodies  to  ,a  clofer 
imion,  and  by  that  means  aids  their  attractions. 
The  acid,  though  juft  ready  to  rufh  in  upon  the 
fixed  fire  of  the  alkali,  is  not  able,  becaufe  of 
the  weaknefs  of  its  acid,  to  break  the  union 
of  the  fixed  fire  ;  but  aided  with  the  friction  it 
accomplifhes  it. 

Dr.  Harrington,  whofe  theory  m  all  its  dif- 
ferent principles  has  been  fully  proved,  calls 
alkaline  falts  phlogiflic  bodies ;  but  fiys,  that 
they  are  compofed  of  phlogifcon,  with  a  lefs 
-concentration  of  fire  than  oils,  bitumens,  ful- 
phur.  Sec.  This  is  an  experiment  which  ful- 
ly juilifies  and  confirms  this  opinion,  however 
much  it  may  have  been  ridiculed.  The  ma- 
rine neutral  fldt,  from  its  fulminating  power, 
i€  an  important  body  in  the  invefligation  of 
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combuftion.  It  is  a  body  formed  neither  of 
the  carhone^  nor  of  the  inflammable  air  of  Mr. 
Lavoifier,  nor  of  the  phlogifton  of  Dr.  Pricftley 
and  others  ;  and  yet  it  will  burn. 

And  if  we  attentively  examine  the  refiduum, 
we  ihall  find  that  the  alkali  has  difappeared, 
and  the  acid  is  left  with  moifture.  What  has 
feparated  in  the  fulmination  but  heat  and  light? 
Need  I  make  the  application  ?  It  would  be  to 
affront  the  good  fenfc  and  judgment  of  my 
chemical  readers. 

Do  we  not  obferve  their  extravagant  theories 
contradidled  in  the  inveftigation  of  even  their 
own  experimental  proofs  ?  But  will  it  not  fur- 
prife  my  reader,  when  I  tell  him,  that  Dr.  Har- 
rington publiflied  his  complete  fyfl em  in  the 
year  1780?  That  he  kept  it  many  years  by 
him,  before  he  had  the  refolution  to  make  it 
public  ;  and,  though  fince  that  time  he  has 
been  elucidating  and  explaining  it  bydiflferent 
publications,  yet  the  only  rev/ard  he  has  re- 
ceived has  been  the  greatelt  infults  and  negledl. 

Let  Mr.  Lavoilier  and  Dr.  Crawford  try,  if 
they  can  poflibly  reconcile  their  theory  of  ca- 
loric with  the  above-mentioned  experiment : 
Upon  the  acid  and  the  alkali  uniting,  the  fixed 
air,  which  the  alkali  poflTefies,  attra6ls  the  ca- 
loric of  the  acid  and  alkali,  and  affumes  an 
aerial  form.  This  is  their  own  explanation. 
That  all  the  heat  will  be  expelled  is  evident, 
from  the  acid  uniting  with  the  cauftic  alkali. 
All  the  heat  then  becomes  fenfible:  And,  agree- 
able to  Dr.  Crawford's  theory,  as  the  alkali 
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appears  now  a  body  fo  phlogiftic,  it  will  ex- 
pel the  heat  from  the  acid,  the  fame  as  the  vo- 
latile alkali  would  do:  And  certainly  they 
muft  acknowledge  that  to  be  a  phlogiftic  body. 
Then,  as  all  the  heat  was  expelled  from  this 
marine  neutral  fait,  from  whence  came  the 
heat  which  efcaped  from  it,  when  it  fulmina- 
ted? without  doubt  from  the  alkali.  The 
prefent  chemifts  muft  be  forced  to  acknow- 
ledge the  truth,  and  the  examination  of  the  re- 
fid  uum  is  what  will  effecflually  do  it.  The  al- 
kali has  difappeared  ;  the  marine  acid  and 
water  are  left  behind.  Can  we  wifti  for  proofs 
more  clear  and  obvious  ?  Had  not  the  alkali 
difappeared ;  in  this  cafe  the  modern  chemifts 
will,  I  hope,  give  me  leave  to  affert,  that  it 
muft  have  united  with  the  marine  acid,  and  fo 
have  full  formed  a  neutral  fait  in  the  refiduum: 
Their  caloric  only  having  difappeared.  I  flat- 
ter myfelf  therefore,  that  this  remnant  of  old 
chemiftry  is  ftill  left,  namely,  that  acids  and 
alkalies  attract  each  other,  fo  as  to  form 
neutral  falts. 

It  is  evident  that  alkalies  are  falts  formed  of 
concentrated  or  fixed  fire,  and  that  in  order  to 
fet  that  fire  loofc,  bodies  which  have  the 
ftrongcft  attradion  for  it,  viz.  the  mineral 
acids,  are  required.  The  attraction  for  fixed 
fire,  when  united  to  the  common  marine  acid, 
is  not  ftrong  enough;  bccaiife,  in  that  ftate, 
it  is  united  to  fome  fixed  fire  or  phlogifton. 
But  take  that  away  by  the  calx  of  lead,  and 
then,  by  being  robbed  as  it  were  of  its  own 
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phlogiflon,  ics  attradion  for  it  becomes  fo 
llrong,  that  it  will,  of  itfelf,  penetrate  into 
fixed  fire  of  the  alkali,  break  its  bond  of  union^ 
and  fet  it  on  fire  all  at  once  with  a  confiderable 
explofion. 

The  common  nitre  is  fomething  fimilar  to 
the  fadlitious  dephlogiftlcated  air  of  chemifts  : 
Indeed  it  is  the  body  which  forms  the  largefl 
quantity  of  it.  But  neither  the  air  nor  the 
nitre  will  burn  of  themfelves,  without  the  ad- 
dition of  a  higher  phlogifiic  body,  as  oil,  coals, 
&c.  the  Veafon  is,  the  acid  has  not  flrength 
enough  of  itfelf.  But  when  the  nitrous  acid 
is  united  to  a  higher  phlogiftic  body,  as  the 
phlogifton  of  metals,  die  oil  of  turpentine,  of 
fpirits  of  wine,  it  will  then  falminate,  fire 
being  fet  to  it,  producing  Dr.  Pricftley's  in- 
flammable nitrous  dephlogifticated  air. 

The  concentration  of  fire,  in  atmofpherical 
air,  is  fomething  fimilar  (as  Dr.  Harrington 
obferves)  to  the  concentration  of  it  in  alkalies, 
more  than  in  oils,  fpirits,  inflammable  air, 
&c.  but  not  altogether  fo  fi:rong  as  in  alkalies  *. 
High  phlogiftic  bodies,  fuch  as  inflammable 
air,  or  the  volatile  alkah,  by  being  firft  ex- 
pofed  to  great  heat,  and  then  mixed  with  the 
nitroXis  vapour,  will  explode.  This  fliews 
that  what  the  acid  wanted  in  ftrength,  is 

made 

■*  In  the  metallic  folutions  of  metals  in  acids,  when  ex- 
pofed  to  a  long  intenfe  heat,  metallic  earths  will  form  falinc 
depofits.  This  proves  that  they  become  faline,  from  imbib- 
ing the  fire.  See  Prieftley,  vol.  iv.  p.  4^3?  489-  '^^^^^^  ^e- 
poYits,  if  chemically  examined,  will  be  found  to  Iiave  the 
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made  up  by  the  quantity  of  fixed  fire.  Many 
more  examples  could  be  brought,  but  they 
might  be  thought  unnecefiary. 

We  could  bring  ten  thoufand  examples  to 
prove  that  the  chemical  action  of  bodies  can 
iet  loofe  their  phlogifton  :  The  mdft  common 

*  in  nature  is  by  fermentation.  But  there  are 
others  which  nature  is  fuppofed  to  make  ufe 
of,  viz.  the  chemical  fermentation  of  fulphur, 
iron  and  water.  Many  are  of  opinion  that  this 
fermentation,  or  chemical  adlion^  is  often  pro- 
duced in  the  bowels  of  the  earth,  and  is  the 
caufe  of  volcanos,  earthquakes,  &e*.  The  vi- 
olent a(5lion  of  thefe  bodies  with  their  phlogiP 
ton,  which  is  evidently  turned  into  actual  fircj- 
feems  adequate  to  the  efFec^l.  When  lead  and' 
mercury  are  fiiaken  together,  their  chemical 
attra6tion,  aided  by  their  attrition,  decom-' 
pounds  their  phlogifton  into  heat.  In  the  ope- 
ration. Dr.  Prieftley  found,  that  he  could 
fcarcely  touch  them,  the  heat  was  fo  very  in- 
tenfe. — See  Prieftley. 

I  need  not  have  given  myfelf  fo  much  trou- 
ble to  contradid  and  confute  thefe  difierent 
extraordinary  theories.  It  is,  however,  fome- 
fatisfa6lion  to  hope  that  I  have  thrown  great 
light  upon  the  principles  of  combuftion,  foun-  ' 
ded  upon  Dr.  Harrington's  theory.  For  the 
overthrow  of  their  other  dodrines,  I  think 

<  have  an  experimentum  criicis,     Mr.  Lavoifier 
founds  his  theory  upon  the  oxygen  gas  being 
imbibed  into  falphur  and  phofphorus,  in  com- , 
buftion.   But  (as  our  fathers  in  chemiftry  have 
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judicioufly  taught  us)  thefe  bodies  confift  of 
acids  and  phlogiilon. 

If  the  marine  dephlogifticated  acid  is  mixed 
■with  elTential  oils,  or  with  volatile  alkalies, 
and  fired  in  artificial  dephlogifticated  air  f. 
The  intenfenefs  of  the  heat  will  decompound 
the  dephlogifticated  air,  and  caufe  it  to  be 
principally  imbibed  by  the  acids  and  phlo- 
giftic  bodies,  the  fame  as  in  the  combuftion 
of  fulphur.  And,  if  the  reiiduum  is  examin- 
ed, the  phlogifton  will  be  found  to  have  dif^ 
appeared,  forming  actual  fire,  and  the  acids 
are  left  entire.  What  farther  confirms  the 
do(5lrine  of  phlogifton,  is  this  |  the  marine 
acid  having  loft  its  dephlogifticated  ftatc,  is 
left  in  the  ftate  of  common  marine  acid^ 
though  it  had  imbibed,  in  the  procefs  of  com- 
buftion, a  quantity  of  oxygen  gas. 

Chemiftry  has  of  late  fuffered  very  great  in- 
novations ;  and,  if  our  modern  philofophical 
chemifts  go  on  as  they  have  done,  it  is  not 
known  where  they  will  ftop.  To  me  it  has 
often  been  matter  of  furprife,  that  none  of  the 
old  regular  chemifts  have  borne  their  tefti- 
mony  againft  fuch  degradations.  They  all 
feem  to  be  in  a  lethargic  ftate,  as  if  bitten  by 
the  tarantula. 

One  of  the  firft  principles  of  chemiftry  is 
that  of  chemical  attractions ;  and  our  anceftors 

in 

f  What  I  mean  by  artificial  dephlogifticated  air,  is  that 
air  which  is  made  in  the  laboratory  of  chemifts.  For  Dr. 
Harrington  Ihows  that  this  air  is  very  different  from  the  em- 
pyreal part  of  atmofphericai  air. 
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in  this  fciencc  perfuaded,  that  thefe  attraaions 
arc  one  of  the  moil  fmgular  phenomena  in  na- 
ture, have  handed  down  to  ns  a  regular  table 
of  them.  Particular  bodies  have  a  very  ftrong 
attraClion  for  each  other,  very  different  from 
the  principles  of  gravitation.  If  tv^o  bodies, 
having  an  attraction  for  one  another,  are  ex- 
pofed  to  each  other's  influence  in  the  medium 
of  a  fluid,  they  will  coalefce.  Thus,  if  an  acid 
and  alkali  are  dropt  into  water,  they  will  form 
a  neutral  fait :  So  alfo,  whenever  bodies  are 
expofed  to  each  other  in  a  fluid  or  moifl:  form, 
their  attradlion  will  take  place.  Fluidity  feems 
to  be  neceflary  only  to  bring  their  particles 
into  immediate  contacl. 

But  how  are  our  prefent  chemical  attrac- 
tions conducted  by  combuftion  ?  Gombuftion 
inftead  of  allowing  bodies  to  unite,  acls  as  a 
ftrong  mechanical  power  in  breaking  them 
down.  On  the  contrary,  according  to  their 
chemical  attractions,  combuftion  (which  is  the 
fetting  loofe  an  eflential  part  of  moft  chemical 
bodies,  viz.  phlogifton  or  concentrated  fire, 
let  loofe  as  actual  fire)  unites,  but  does  not 
feparate  them. 

Let  us  here  give  an  example.  I  will  take  a 
fait,  as  it  is  a  body,  (the  chemical  principles  of 
which  we  have  been  fully  inftrudled  in  by  our 
forefathers)  and  alfo  an  acid,  with  which  we 
are  well  acquainted  :  Though  this  knowledge 
has  been  much  obfcured  by  fome  late  chemifts. 
If  the  volatile  alkali  is  aerilizcd  into  an  air  or 
vapour,  and  after  that  expofed  to  the  vapour  of 
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the  nitrous  or  marine  acid,  they  will  unite,  fo 
as  to  form  the  nitrous  or  marine  ammoniac 
fait ;  and  the  heat  which  kept  them  in  an  aeri- 
al ftate  becomes  fenfible.  But  if  this  alkaline 
air  is  expofed  to  ftill  greater  heat,  it  will  then 
become  inflammable  air  ;  and  if  the  fame  ni- 
trous vapour  is  added  to  this  air,  as  in  the  for- 
mer experiment,  and  then  fired,  it  will  emit 
an  immenfe  quantity  of  heat  and  light;  even 
fifty  times  more  eonfiderable,  than  came  from 
it  in  the  former  experiment ;  and  upon  ex- 
amining the  reliduum,  an  acid  water  is  found. 
Here  the  volatile  fait  lias  difappeared,  and  fire 
appeared,  or  was  difcharged  in  the  operation. 
Indeed,  in  the  former  experiment  no  light 
comes  from  it,  but  only  a  fmall  quantity  of 
heat.  Dr.  Prieftley  fays,  vol.  iii.  p.  415.  "  Very 
little  heat  is  produced  by  the  union  of  acid  or 
alkaline  air  and  water,  though,  as  I  have  found 
by  experiment,  there  is  fome  produced,  whereas 
the  decompofiton  of  dephlogifticated  and  in- 
flammable air  never  fails  to  produce  a  very 
great  degree  of  heat." 

Then  thole  who  may  be  called  our  fathers  in 
chemiftry  were  convinced  that  the  acid  and 
volatile  fait,  by  being  united  by  a  chemical  at- 
traction, would  form  a  neutral  fait,  is  now 
perfedlly  abfurd ;  the  true  attradion  does  not 
take  place  till  the  combuflion.  And  the  true 
union  of  the  alkali  and  acid  is  not  a  neutral 
fait,  but  water  and  an  acid.  Such  abfurd 
do<irines  need  no  comment. 

The 
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The  very  fame  farce  has  been  adled  in  the 
experiment  of  firing  the  oxygen  and  inflam- 
mable gas.    Water  and  an  acid  are  in  the  re- 
fiduum.    The  inflammable  air,  and  alfo  the 
fire,  which  neutralized  the  acid  of  the  oxygen 
gas,  have  difappeared,  as  has  been  long  ago 
fully  proved  by  Dr.  Harrington.    The  difap- 
pearing  of  the  inflammable  and  dephlogifticat- 
ed  air,  an  acid  and  water  being  lefc  in  the  re- 
fiduum,  is  (as  Drs.  Prieftley  and  Harrington 
found)  the  very  fame  refiduum  as  that  which 
is  left,  when  the  nitrous  vapour  and  inflam- 
mable alkaline  air  are  fired.    In  one  cafe  our 
aerial  philofophers  cannot  deny  but  that  the 
acid  which  is  left,  came  from  the  nitrous  va- 
pour and  the  water  ;  heat  and  light,  from  the 
inflammable  alkaline  air.    Therefore,  by  the 
fame  argument,  we  muft  equally  allow,  that 
the  acid  in  the  other  experiment,  came  from 
the  dephlogifticated  air,  and  part  of  the  water 
from  the  inflammable  air.    Nothing  can  be 
more  plain  and  obvious.     Yet  our  modern 
chemifts  will  not  allow  thefe  firfl  and  mofl 
common  principles  to  be  juft  ones ;  namely, 
that  alkalies  attract  acids  and  neutralize  them, 
and  that  phlogifton  neutralizes  acids  *. 

If  the  neutral  fait,  which  is  formed  by  the 
marine  dephlogifticated  acid,  and  the  fixed 

H  2  alkali 

*  Dr.  Crawford  in  his  explanation  of  the  nitrous  acid  de- 
flagrating with  combuftible  bodies,  fays,  that  the  fire  firft 
fet  loofe  in  the  firing  them,  is  the  caufe  of  this.  And 
agreeably  to  him,  this  fire  runs  the  gauntlet,  of  alternately 
aerilizing  the  oxygen  gas  of  the  acid,  and  of  being  confum- 
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alkali  are  fet  on  fire  j  as  neither  of  thefe  bodies 
are  aerilized  in  the  procefs,  fo  there  is  lefs 
myftery  in  their  operation.    Before  combufti- 
on  they  formed  a  neutral  fait ;  but  after  the 
combuftion  the  alkah  has  difappeared.  What 
has  become  of  it  ?  We  are  altogether  at  a  lofs 
to  anfwer  this  queftion  according  to  their 
theory,  unlefs  they  could  introduce  the  art  of 
legerde-fiiain  into  their  experiments  of  glafTes, 
gun-barrels,  &c.    But  here  the  aid  of  conju- 
ration is  flill  farther  required ;  for,  as  one 
demon  dilappears,  another  in  the  fhape  of  an 
immenfe  quantity  of  light  and  heat  makes  his 
appearance.    However,  as  the  tricks  of  the 
juggler  ceafe  to  furprife  us  when  his  art  is 
known,  fo,  had  we  not  been  fo  eafy  of  belief 
and  fo  fond  of  the  marvellous,  we  would  have 
paid  a  little  more  refpedl  to  what  our  chemical 
fathers  have  taught  us ;   nay,  I  had  almoft 
faid,  what  we  may  be  convinced  of  by  our 
own  fenfcs.    It  is  hardly  polTible  not  to  give 
our  alTcnt  to  this  truth,  namely,  that  combuf- 
tible  bodies,   or  phlogifton  when  fired,  are 
changed  into  actual  heat.    By  a  proper  atten- 
tion to  chemical  principles,  we  fliould  have  be- 
lieved, that  phlogifton  is  concentrated  or  fixed 
fire.    Yet  it  often  happens,  that  ?is  new  difco- 
veries  pleafe,  merely  becaufe  they  are  new, 
and  every  one  is  anxious  to  afcribe  all  pheno- 
mena 

ed.  To  fuch  ridiculous  explanations  are  they  obliged  to  have 
recourfe  to  in  fupport  of  a  wrong  theory.  I  think  that  fuch 
powerful  phenomena  i§  to  be  accounted  for  by  fuch  flight 
caufes. 


A  Treatise  on  Air. 


53 


mena  to  them,  fo,  upon  the  difcovery  of  Dr» 
Black's  elegant  doctrine  of  latent  heat,  (which 
becomes  latent  in  fluids,  vapour,  8cc.)  our 
modern  chemifts  greedily  grafped  at  it,  and 
forced  it  head  and  fnoulders  into  their  prefent 
aerial  fabric.  But  Dr.  Harrington  hath  fa- 
tisfaclorily  fliovrn,  that  the  heat  in  thefe  phe- 
nomena is  chemically  united,  the  fame  as  in 
alkalies  and  acids. 

The  idea  and  proof  of  heat  or  fire  being 
chemically  attracted  by  water,  juft  as  alkalies 
attra6l  acids,  (not  a  vague  idea  of  its  becoming 
latent)  was  the  difcovery  of  Dr.  Harrington. 
And  I  take  this  opportunity  to  declare,  that 
this,  with  many  more  of  that  gentleman's  dil- 
coveries,  have  been  mentioned  by  his  enemies, 
without  ever  having  glanced  at,  or  even  fug- 
gefled  his  name.  A  behaviour  in  them  fo  un- 
candid  and  ungenerous,  impels  me  to  make 
ufe  of  this  pointed  language,  and  to  do  all  in 
my  power  to  redrefs  injured  merit.  I  meant  to 
have  drawn  a  whole  length  picl:ure  of  the  un- 
kind ufage  he  has  received,  and  of  the  unjuft 
manner  in  which  his  difcoveries  have  been 
treated,  and  with  the  plagiarifms  of  others 
from  him.  This  however  I  am  prevented  from 
doing,  as  he  informs  me  that  he  has  been 
making  obfervations  for  fometime,  which  he 
intends  to  publifli.  His  enemies  have  afted  a 
very  unfair  part ;  every  one  of  them  thought 
they  had  a  right  to  buffet  and  pilfer  from  him 
at  the  fame  time.  Though  I  could  all  along 
^learly  obferve,  that  his  writings  were  regu- 
larly 
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larly  operating  upon  the  different  chemical 
opinions  ;  and  that  they  are  upon  the  eve  of 
bringing  about  a  general  revolution  in  the 
chemical  fyftem.  Great  is  the  power  of  Truth, 
and  fhe  will  prevail ! 

The  prefent  do6lrines  adopted  by  many  chc- 
mifts  appear,  when  fairly  inveftigated,  to  be  fo 
very  abfurd,  that  it  is  not  poffible  to  vindicate 
them.     Heat  (as  Dr.  Harrington  obferves) 
mud  be  matter ;  unlefs  we  adopt  Plato's  opi- 
nion, who  fuppofed  it  to  be  fpirit.  Then, 
(as  in  their  experiments)  we  have  clearly  prov- 
ed, that  an  inwnenfe  quantity  of  heat  and 
light  comes  from  the  combiiftion  of  the  mu- 
riatic neutral  fait,  which  could  not  poffibly 
have  been  lying  latent,  as  they  call  it,  in  the 
neutral  falts,  but  mufl  have  been  an  mtegral 
part  of  the  alkali  :  Befides  this  would  be  hof- 
tile  to  Dr.  Black's  do(5lrine,  which  is  the  bafis 
of  all  the  late  do6lrines  of  chemiftry.    For,  in 
their  experiments,  a  great  generation  of  air 
and  vapours  inftead  of  a  condenfation  takes 
place ;  fo  that,  as  I  obferved  before,  were  the 
prefent  chemical  dodlrines  brought  in  proof  of 
a  generation  of  cold  inftead  of  heat  and  light, 
they  would  have  had  fome  appearance  of  truth. 
And,  let  me  afl"^  this  ferious  queftion  :  If  an 
amazing  quantity  of  matter  comes  from  a  body 
in  the  form  of  heat  and  light,  is  it  not  confif- 
tant  with  reafon  to  fuppofe,  that  the  light  and 
the  heat  made  a  part  of  the  body  ;  and  that, 
upon  its  being  difcharged,  the  body  would  be 
altered  in  its  chemical  principles  ? 
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To  prove  thefe  principles,  we  can  bring  ex- 
periments, and  fet  them  in  fo  clear  a  point  of* 
view,  that  we  fhould  think  it  impoffible  for  any 
to  miftake  them.  We  have  fliown  that  the 
diltindion  between  the  dephlogifticated  marine 
acid,  and  the  common  acid,  is  owing  to  the 
one  being  phlogifticated,  and  the  other  de- 
phlogifticated. But  to  avoid  dilpntation,  let 
\is  fuppofe  the  difference  to  be  conformable  to 
Mr.  Lavoifier's  doiftrine,  the  one  poffefTrng 
more  of  the  oxygen  gas  than  thq  other.  And, 
with  refpe(5l  to  the  formation  of  alkaline  air 
into  inflammable,  Dr.  Atiftin  has  written  a 
long  paper  in  the  Philofophical  Tranfacflions, 
in  which  he  endeavours  to  fliovr  that  it  is  per- 
formed by  feparating  its  inflammable  from  its 
phlogifticated  air :  It  being  the  fuppofition  of 
chemifts,  that  the  alkaline  air  is  formed  of 
thefe  two  bodies. 

Then,  to  make  experiments  with  all  poffible 
candour  :  Take  the  common  marine  acid  air, 
and  mix  it  with  alkaline  air,  and  they  will  form 
the  common  fal  ammoniac:  Whereas,  take 
the  dephlogifticated  marine  acid  air,  and  fire 
it  with  alkaline  air,  and  they  will  form,  after 
the  combuftion,  a  watery  marine  acid.  In  the 
one  operation,  a  great  quantity  of  heat  and 
light  came  from  it ,  but  in  the  other,  compa- 
ratively little  or  no  heat,  and  no  light.  This 
being  fo,  our  modern  interpreters  muft  fay, 
that  there  was  no  chemical  attradion  in  the 
firft  experiment,  viz.  the  union  of  the  com- 
mon marine  acid  and  alkali  j  but  that  it  took 

place 
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place  only  in  the  fecond.  Moreover,  we  rafli- 
ly  venture  to  corred  the  theories  of  our  fa- 
thers, when  we  fay,  that  alkalies  and  acids  do 
not  form  neutral  fairs,  but  a  watery  acid. 
Here  however  we  are  ftill  aground  ;  for,  in  the 
procefs  which  left  the  refiduum  of  an  acid  and 
water,  there  is  an  immenfe  quantity  of  fire  and 
light  to  be  accounted  for.  Yjou  fee,  gentlemen, 
into  what  abfurdities  your  own  dodlrines  have 
involved  you. 

Dr.  Auftin  in  his  laboured  and  very  fmgu- 
lar  paper,  built  upon  thefe  hypothefes,  fup- 
pofes  that  when  light,  inflammable  and  phlo- 
giflicated  air  are  fired  in  their  compound  ftate, 
as  in  alkaline  air,  they  would  form  fixed  air. 
In  this  cafe  then,  conformable  to  his  hypothe- 
cs, alkaline  air,  and  dephlogifticated  marine 
acid,  when  fired,  fhould  form  fixed  air ;  but 
tliey  do  not. 

That  concentrated  fire  is  phlogiflon,  may 
be  proved,  both  analytically  and  fynthetically. 
Dr.  Harrington,  in  his  Thoughts  on  Air,  has 
proved  the  fynthetic  part.  Of  the  many  argu- 
ments he  has  brought,  I  would  beg  leave  juft 
to  mention  fome  of  them  *.  As  to  the  analy- 
tical, 

*  Dr.  Priellley  impregnated  water  with  the  vitriolic  acid 
vapour,  and  expofed  it  in  a  glafs  tube  to  a  continued  heat  in 
a  fand  furnace  from  the  pth  of  Sept.  to  the  20th  of  Jan.  and 
the  refult  was,  as  he  fays,  more  curious  than  he  could  pof- 
fibly  have  expected,  a  priori.  For  the  vitriolic  acid  had  ac- 
tually formed  itfelf  into  fulphur,  and  fome  part  approaching 
to  it  in  the  form  of  white  cryftallizations.  "  The  cryftals, 
{he  fays)  I  found  were  not  diflblved  in  fpirit  of  fait,  and 

when 
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tical,  we  have,  I  hope,  fufEciently  proved  it. 
Dr.  Prieftley  found  that  heat  would  make  the 

calces  of  metals  become  faline  bodies;  Dr.  | 

Harrington  found  that  heat  would  make  alka-  J 

line  air  inflammable  3  Mr.  Scheele  found  that  j 

I                          heat  ' 

j 

-svhen  they  had  been  waflied  afld  dried  they  liad  the  colour  j 
and  fmell  of  fulphur;  and  being  laid  on  a  hot  iron  burned 
with  a  blue  flame  fo  as  to  leave  no  doubt  of  the  identity  of 

the  fubilances."  I  make  no  doubt  but  if  the  operation  had  i 
been  long  enough  continued  that  all  the  acid  would  have  been 

converted  into  thefe  cryftals  of  fulphur;  for  that  which  was  ' 

left  was  particularly  pungent,  giving  indication  to  have  like-  ] 

wife  received  a  greater  quantity  of  phlogiftono    I  have  by  a  1 

longer  procefs  and  greater  heat  entirely  neutralized  the  acid,  j 

it  being  all  in  a  manner  changed  into  cryftals.    Dr.  Prieftley  ^ 

expofed  the  vitriolic  vapour  or  air  to  this  heat,  and  found  the  ] 

fame  cryftals  ;   and  upon  opening  the  tube  one  third  of  the  | 

air  was  gone,  which  no  doubt  had  entered  into  the  cryftals  j 

(forming  them  with  the  heat.)    But  part  of  the  air  which  j 

remained  would  not  unite  with  the  water  5  therefore  it  im-  \ 

plied  that  it  had  got  a  ftronger  impregnation  of  phlogifton.  i 

We  cannot  entertain  the  leaft  doubt  out  that  the  acid  had  \ 

obtained  phlogifton  in  thefe  experiments,  and  it  is  equally  j 

clear  that  there  was  nothing  to  give  it  phlogifton  but  the  fire^  ] 

Mr.  Scheele,  p.  116.  fays,  "  Do  we  not  obferve  that  the  vi-  ' 

triolic  acid  united  with  a  fmall  portion  of  phlogifton  forms  ■ 

fpirit  of  fulphur,  and  with  ftill  a  greater  quantity,  fulphur?'*  ; 

P.  115.  he  likewife  fays,  "  Heat  is  united  with  certain  fub-  i 

ftances,  and  makes  one  of  their  integrant  parts."  The  1 
nitrous  and  marine  acids  treated  in  the  fame  manner  fonn 

a  white  irtcruftation,  which  I  have  no  doubt  arifes  from.  ' 

the  acid  uniting  with  the  heat,  and  forming  a  neutral  unions  1 
The  marine  acid  is  fuppofed  to  corrode  the  glafs,  which  may 
add  to  the  incruftation;  but  the  experiment  which  I  think 
the  moft  conclufive  is  this.    I  took  the  phofphoric  acid,  and 
expofed  it  for  a  long  time  to  a  ftrong  heat,  not  by  itfelf  in 

the  manner  Dr.  Prieftley  did,  but  diluted  with  water,  and  j 

■vvhich  will  then  even  bear  a  red  heat,  as  Mr.  Scheele  obferves.  | 
After  a  long  expofure  it  formed  a  r).umber  of  cryftalg,  all  the 

acid  ! 
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heat  would  make  fixed  oils  volatile  f.  And 
Homberg  found  that  the  heat  of  the  fun  would 
make  fixed  alkaline  falts  volatile. 

Gentlemen,  for  the  fake  of  fcience  liflen  to 
to  the  voice  of  Truth,  for  though  you  have 
hitherto  wielded  the  chemical  fceptre  with  un- 
difturbed  fway,  to  point  out  your  miftakes 
fhould  not  offend  you,  when  done  with  can- 
dour, and  to  fcrve  the  caufe  of  fcience.  By 
being  unwilling  that  your  errors  in  chemiflry 
fhould  be  rectified,  is  to  endanger  the  lofs  of 
that  charadler  you  merit  from  your  labours. 

To 

acid  being  imbibed  by  tbem,  and  which  upon  examinarion 
appeared  to  be  phofphorus,  having  all  its  qualities  in  fome 
degree  burning  with  that  bright  flame,  and  leaving  an  orange 
coloured  (lain  ;  therefore  we  can  have  no  doubt  of  the  man- 
ner in  which  the  phofphorus  had  regained  the  phlogifton, 
which  it  had  before  loft,  by  confuming  in  the  open  air.  The 
cryftals  were  fo  perfedtly  neutralized  that  they  did  not  give 
the  leaft  acidity  to  water  fo  as  to  have  any  elFeft  in  turning 
the  juice  of  turn-fole  red.  Dr.  Prieftley  found,  that  by  ex- 
pofing  common  vinegar  to  a  long  heat  it  became  black  and 
vapid,  lofing  its  acidity;  both  of  which  changes  undoubt- 
edly  imply  its  neutralized  heat  forming  it  into  phlogifton. 

f  Subftances  which  are  united  with  a  redundant  heat,  as 
alkalies,  quick-lime,  and  litharge,  attraft  the  inflammable 
which  is  found  in  oily  mixtures:  They  diflblve  the  fat  oils 
and  fulphur,  and  yield  with  it  foaps.  If  you  pour  an  acid  to 
a  faponaceous  folution,  the  acid  unites  with  the  alkali,  and 
fets  the  heat  free  ;  and  fince  it  becomes  not  fenfible,  it  muft 
undergo  fome  new  union  ;  and  meeting  for  that  purpofe  with 
the  oil,  it  unites  with  it;  and  the  oil  acquires  by  it  the  pecu- 
liar quality  of  becoming  foluble  in  confiderable  quantity  in 
fpirit  of  wine,  and  to  form  with  volatile  fpirits  fal  ammoniac 
prepared  with  quick-lime  a  peculiar  kind  of  foap :  Qua- 
lities which  the  fat  oils  likewlfe  acquire  after  being  diftilled 
feveral  times,  when  they  likewife  muft  have  attraded  heat 
from  the  fire.   See  Scheele,  p.  174- 
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To  fay  that  your  affent  to  the  Harringtoni- 
an  doctrine  would  confirm  me  the  more  in 
it,  would  be  to  fay  an  untruth ;  for  it  would 
fhow  great  ignorance  in  me,  when  the  two 
doctrines  came  to  be  fairly  examined  and  com- 
pared together,  to  entertain  the  leafl  doubt  or 
hefitation,  which  is  the  true  one. 

Dr.  Harrington  fliows,  in  the  firft  publica- 
tion of  his  theory,  great  penetration  and  a  juft 
knowledge  of  the  world;  for  knowing  the  high 
charaders  he  had  to  contend  with,  he  fays, 
"  How  difficulc  is  it  to  eftablifh  truths  againft 
the  prejudices  of  the  day  ?"  But  he  does  not 
Hand  alone,  as  he  has  for  his  example  the  im- 
mortal Harvey,  with  refpe6l  to  his  difcovery 
of  the  circulation  of  the  blood.  Though  he 
gave  fo  clear  and  plain  a  demonftration  of  his 
do6lrine,  that  even  a  child's  reafon  mufl  have 
alfented  to  it ;  yet  his  medical  brethren  cavel- 
kd  at  him  with  all  their  fpleen  and  vehemence: 
And  when  they  were  forced  to  allow  that  he 
was  right,  they  endeavoured  to  lelTen  his  merit, 
by  faying  he  was  not  the  firft  difcoverer. 

But  gentlemen,  I  have  another  experiment 
for  you,  which  is,  in  my  opinion,  almoft  equal 
to  Harvey's  demonftration  of  the  circulation  of 
the  blood.  Mr.  Kirwan  fays  in  his  Effay,  p. 
31."  If  fulphur  be  digefted  in  oil  of  turpentine, 
and  then  flowly  diftilled  for  10  or  12  days,  it 
■will  be  converted  into  vitriolic  acid,  according 
to  Homberg.  Mem.  Par.  1 703.  Here  it  ap- 
pears that  the  fulphur  is  firft  dephlogifticated, 
^nd  then  unites  to  the  fixed  air  of  the  pil :  It 

I  a  evidently 
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evidently  can  receive  no  pure  air  from  it.  It  | 
muft  be  remembered,  that  if  this  experiment  j 
be  not  cautioufly  conducted,  it  is  very  dan-  i 
gerous."  j 

Here  it  appears  that  two  high  phlogiftic  ■ 
bodies,  by  the  adtion  of  heat,  without  either 
dephlogifticated  air  or  acids,  will  have  their  1 
phlogifton  turned  into  a6lual  heat.    The  oils,  * 
and  likewife  the  phlogifton  of  the  fulphur,  are  | 
Gonfumed,  fo  as  to  form  adlual  heat,  there  be-  ■ 
ing  a  flow  and  gradual  combuftion.    But,  if 
the  operator  is  not  very  cautious,  he  v^^iil  be 
made  fenfible  of  the  combuftion,  by  the  ex- 
ploding of  the  veflels.  i 

It  is  furprifing  to  fee  the  moft  clear  and  ob-  | 
vious  fa6ls  wrefted  by  their  hypothefes.    Mr,  ! 
Kirwan  fays  it  is  by  the  fixed  air  uniting  with 
the  fulphur,  the  fulphur  being  firft  dephlogif- 
ticated.  Now,  if  we  allow  that  the  oil  contains  ' 
fixed  air,  what  was  to  decompound  it,  what  to  i 
dephlogifticate  the  fulphur,  and  what  became 
of  all  the  phlogifton  ?  It  furely  muft  have  a6led 
the  part  of  an  invifible  fpirit.  But  by  attending 
accurately  to  the  experiment,  you  may  fenfibly 
perceive  a  flow  combuftion,  with  a  feparation 
of  heat  and  light. 

I  cannot  help  obferving,  that  our  prefent 
chemifts  can,  with  the  greateft  facihty,  get  over 
the  moft  obvioufly  plain  fads,  fo  as  to  prefs  I 
them  into  the  {ervice  of  their  hypothefes  ;  and  I 
certain  I  am,  that  when  the  truth  comes  to  be  I 
known,  chemifts  will  then  fmile  at  their  pre-  I 
fent  wrong  dodrines,  and  modes  of  reafoning,  I 

Chemifts  I 


A  Treatise  on  Air.  6i  \ 

Chemifts  feem  to  poffefs  a  credulity  that  will  j 

i-eceive  any  thing  as  true.  j 

But  as  a  farther  confirmation  of  our  dodrine,  ' 

we  will  give  an  experiment  more  conformable  i 
to  Mr.  Lavoifier's.   If  dephlogifticated  marine 
air  is  mixed  with  pure  or  refpirable  air,  there 

will  be  a  decompofition  ;  and  the  marine  acid,  i 

inftead  of  now  becoming  more  dephlogifticat-  * 

ed,  will  become  phlogifticated,  or  the  common  j 

marine  acid.  i 

The  hypothefes  at  prefent  adopted  by  many  ; 
*  chemifts,  have  no  regular  table  of  attradions.  1 
They  fay,  that  if  in  fome  of  their  procefTes  ■ 
there  is  the  leaft  water,  nitrous  phlogifticated  ! 
or  fixed  air,  thefe  bodies,  under  an  intenfe  de-  ] 
gree  of  heat  or  cold,  muft  be  decompounded  • 
or  compounded,  and  that  at  their  pleafure  ;  -j 
confequently  their  experiments  are 'nothing,  i 
in  point  of  chemical  attraction,  but  a  ftring  of 
contradicHiions.  Their  leading  eledlive  attrac- 
tion, is  the  oxygen  and  inflammable  gas,  or  ] 
phlogifton.  Thefe  two  bodies,  they  fay,  have,  ] 
in  refpiration,  combuftion,  pvitrifaClion,  &c,  ! 
the  ftrongeft  attradlion  for  each  other.  ; 

All  bodies  which  attract  each  other,  when  ' 

brought  within  the  fphere  of  one  another's  at-  \ 

traClion,  unite  when  in  a  fluid  ftate.    But  will  j 

not  my  reader  be  furprifed  when  I  inform  him  j 

that  the  bxygen  and  inflammable  gas,  or  car-  \ 

Bone,  fo  far  from  attrading  each  other,  will  not  i 

unite,  when  brought  into  a  fluid  ftate :  The  | 
repeated  trials  made  by  chemifts  have  not  been 

able  to  accomplifb  it.    Nay,  the  ftrong  me^  < 

chanical 
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chanical  comprefTion  of  the  two  gafs  by  heat, 
and  being  long  mixed  together,  is  ineffedlual ; 
and  yet  they  are  fluids :  Nor  will  it  do,  as  in 
metals  and  oxygen  gas,  though  the  phlogiflon 
and  the  oxygen  fluid  are  condenfed. 

How  comes  it  then  that  thefe  fliould  not 
unite,  fince  chemifls  fay,  that  it  is  by  this  at- 
tradlion  nature  conducts  all  her  operations  ? 
Nay,  what  is  ftill  more  extraordinary  ;  atmof- 
pherical  air,  though  compofed  of  dephlogifti- 
eated,  and  another  kind  of  air,  which  (accord- 
ing to  chemifls)  is  fuperfaturated  with  phlo- 
giflon, will  not  (as  Dr.  Harrington  obferves) 
attra(5l  each  other,  nor  unite  ;  and  yet  they  are 
not  only  blown  from  pole  to  pole,  but  even 
generated  together  in  vegetables.  Mr.  Kir  wan 
endeavours  to  reconcile  this  extraordinary  ab- 
furdity,  (for  I  can  call  it  nothing  elfe)  by  faying 
that  the  elementary  heat  of  thefe  airs  pre- 
vents their  union.  The  fadls  are  in  diredl 
contradidlion  to  this;  for,  dephlogiflicated 
and  nitrous  air  unite,  and  fo  do  fixed  and  ma- 
rine acid  air  unite  with  alkaline  air.  And  be- 
fides  thefe,  many  other  examples  might  be 
adduced.  He  fays  farther,  that  for  the  fame 
reafon,  fixed  air  will  not  unite  with  lime  with- 
out the  aid  of  water ;  and  alfo,  that  concen- 
trat'ed  oil  of  vitriol  may  be  found  on  water, 
without  uniting  with  it.  • 

As  to  the  averfenefs  of  fixed  air  to  unite 
with  lime.  Dr.  Harrington  hath  accounted  for 
it,  and  brought  a  flrong  fad  to  prove  that  the 
fire  of  the  lime  is  chemically  united,  and  has 

a  flronger . 
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a  ftronger  attradlion  for  the  lime,  than  the 
lime  has  for  fixed  air;  but  by  the' joint  adlion 
of  water,  and  fixed  air  on  the  earth  of  the 
lime,  the  fire's  attraction  is  overcome.  And 
as  to  the  oil  of  vitriol,  there  is  an  oiUnefs,  or 
repulfive  quality,  which  checks  the  union, 
but  that  is  overcome  by  the  leaft  motion  t 
Therefore  neither  of  thefe  examples  are  in  point. 

It  is  faid  that  Dr.  Prieftley  made  dephlo- 
giflicated  and  inflammable  air  unite,  by  means 
of  a  bladder  forming  fixed  air.  It  is  really 
matter  of  furprife  and  vexation  to  think,  that 
fuch  experiments  Ihoutd  be  once  named,  after 
what  Dr.  Harrington  has  faid  upon  this  fub- 
jedl :  For,  in  the  firft  place,  thefe  two  kinds 
of  air,  upon  their  union,  form  either  water  or 
nitrous  acid ;  and  yet,  in  this  cafe,  they  are 
faid  to  form  fixed  air.  Again,  Dr.  Prieftley 
himfelf  has  acknowledged,  that  the  bladder 
became  putrid  in  the  operation  :  And  do  not 
we  all  know,  that  animal  putrifadlion  will 
turn  dephlogifticated  into  fixed  air.  The  in- 
flammable air  (conformable  to  Dr.  Harrington) 
will  aid  the  putrefcency;  and  it  is  a  fadl  not 
to  be  difputed,  that  bodies  become  putrid  by 
attradling  phlogifton;  and  by  receiving  the 
phlogifton  of  pure  air  they  decompound  it,^  fo 
as  to  form  it  into  fixed  air  *.  Then,  gentlemen, 
the  only  union  between  dephlogifticated  and 

inflammable 

*  Why  fhould  a  bladder  form  this  union,  if  it  were  not  by 
decompounding  the  air  by  putrifaction  ?  For  Dr.  Prieftley 
has  endeavoured  to  unite  them  by  every  mechanical  influence 

he 
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inflainmable  air,  is  efFeded  by  combuftioii, 
which  indifputably  ads,  fo  as  to  fet  loofe  the 
concentrated  or  fixed  fire  of  thefe  two  kinds 
of  air:  For,  in  all  cafes  of  bodies  burning, 
their  phlogillon  turns  into  heat  and  light:  And 
were  there,  as  chemifls  would  make  us  believe, 
fo  ftrong  an  eleclive  attradion,  we  Vvould  cer- 
tainly be  able  to  accompliih  it  without  the  aid 
of  burning:  But  this  is  pofitively  nothing  more 
than  fetting  loofe  the  phlogifton  as  aclual  fire. 
Of  this  we  have  a  clear  and  pofitive  proof  in 
the  neutral  fait,  which  is  formed  of  the  de- 
phlogifticated  marine  acid  and  an  alkali.  Let 
me  afk  chemifts,  are  they  not  chemically 
imited,  and  is  there  not  a  chemical  attraction  ? 
According  to  their  doclrine,  there  is  not. 

Then  let  us  bring  in  their  favourite  agent  to 
produce  attradion,  viz.  combuftion.  After 
combuflion,  the  neutral  fait  has  difappeared, 
and  the  refiduum  is  an  acid  and  water  with  an 
aerial  expanfion.  Our  fathers  in  chemiftry, 
how  egregioufly  were  they  miftaken  !  They 
were  totally  ignorant  of  chemical  attraction. 
They  fuppofed  that  an  acid  and  an  alkali 
would  unite,  and  form  a  neutral  fait*  They 
knew  nothing  of  combuflion,  our  great  che- 
mical agent.  They  were  fuch  tgnoramujes  as  to 
fuppofe  that  a  houfe  is  built  by  putting  brick 
and  mortar  together.    Our  prefent  aerial  phi- 

lofophers 

h€  could  think  of;  either  by  force,  or  h'^  every  ftngular  che^ 
mkal  idea,  \rhich  is,  to  admit  their  union  by  fmall  quantities 
at  a  time  ;  and  this  he  calls  their  nafceut  ftate.  Very  ex- 
traordinary chemical  ideas  indeed ! 
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lofophers  are  much  more  knowing,  they  em- 
ploy their  agent,  combuftion,  after  the  honfe 
is  buih-.  Hence,  gentlemen,  my  fears  are,  that 
your  agent,  combuftion,  will  become  fo  gene- 
ral, as  ac  lafl  to  blow  up  your  doctrines.  It  is 
a  dangerous  thing  to  be  too  familiar  with  fire; 
therefore  bev/are  of  the  explofion. 

According  to  Mr.  Lavoifier's  hypothecs, 
there  is  a  very  fingulaf  difference  in  the  pro- 
duclion  of  fixed  from  dephlogifticated  air, 
and  when  water  is  produced  from  this  air : 
The  one  being  produced  from  carhone,  and  the 
other  from  inflammable  air.  But  Dr.  Har- 
rington hath  fatisfadiorily  proved,  that  the 
difference  in  their  production,  is  owing  to  the 
intenfencfs  of  the  flame.  That  the  nitrous 
acid  and  water  are  produced  when  it  is  flrong;- 
and  when  weak,  fixed  air. 

With  refpe6l  to  the  combuftion  of  in-- 
flammable  air,  fulphur,  phofphorus,  &c.  Mr^ 
Lavoifier  hath  given  feme  accurate  experi- 
ments, which  prove  the  heat  to  be  very  con- 
fiderable  ;  but  the  heat,  when  fixed  air  is  pro- 
duced, is  confiderably  weakened  in  thefe  com-f 
buflions.  The  difierence  is,  indeed,  very 
great ;  but  it  fcems  evident  that  that  mufh  be 
ov/ing  to  the  intenfenefs  of  the  combuftion, 
and  not  to  the  particular  ingredients  burnt ; 
as  the  fame  bodies  burning  produce  tlie  diffe- 
rent refiduums.  In  burning  inflammable  and 
oxygen  gas,  the  fire  is  fo  intenfe,  as  to  burn 
infl:antancoufly,  going  off  with  a  loud  explo- 
Aon ;  but  when  thefe  two  bodies  burn  in  a 

K  flow 
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flow  and  gentle  manner,  thej  form  only  fixed 
air:  To  prove  tins,  Dr.  Pneflley  has  given 
many  experiments,  and  indeed,  the  proofs 
from  them  are  very  good  ones. 

But  then,  that  his  experiments  may  corre- 
fpond  with  his  very  fingnlar  do6lrines,  he 
fappofes  that  the  fixed  air  is  produced  from 
the  dephlogifticated  air,  by  imbibing  inflam- 
mable air  in  its  nafcent  flate,  as  he  exprelTes  it. 
To  make  the  experiment,^  expofe  zinc,  iron,  red 
precipitate,  turbith  mineral,  to  fire  in  earthen 
retorts  :  And  the  procefs  is  fimply  this  ;  the 
combuftion  takes  place  in  a  gentle  manner,  as 
the  dephlogifticated  and  inflammable  airs  are 
generating  ;  for,  as  the  heat  produces  thefe  airs, 
it  will  in  confequence  ignite  them.  That  it  is 
from  this  hmple  caufe,  is  beyond  all  doubt ; 
for,  if  you  take  care  not  to  raife  the  heat 
fo  high  as  to  ignite  the  airs,  you  will  receive 
them  both  entire.  Dr.  Prieftley  was  baffled  in 
many  of  thefe  experiments,  owing  to  their 
firing  with  an  explofion,.  after  a  quantity  had 
been  generated  :  However,  he  often  produced 
them  quite  leparate  ;  which  he  could  not  have 
done,  had  there  been  (as  modern  chemifls 
would  have  us  believe)  great  attraction  be- 
tween the  two  airs  Now,  thefe  experi- 
ments 

*  Acrain,  I  threw  the  focus  of  the  lens  upon  red  precipi- 
tate, iu'^alkaline  air,  till  three  meafures  of  it  were  reduced  to 
two.  Water  was  produced  in  the  procefs,  and  the  air  that 
remained  was  confiderably  dcphlogiiticated  •,  the  ftandard  of 
it,  with  a  mixture  of  two  equal  meafures  of  n-itrous  air^ 
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ments  are  in  dire(5l  oppoficion  to  Mr.  Lavoifi- 
er's  doctrine  :  For  here  is  fixed  air  generated, 
when  water  only  ought  to  have  been  generated, 
and  there  was  pofitively  no  carhone\. 

Nothing  can  more  clearly  eftablifli  our 
hypothelis,  namely,  that  the  quality  of  the  re- 
fiduum,  after  burning  thefe  airs,  depends  upon 
the  intenfenefs  and  degree  of  the  combuflion  ; 

K  2  for 

But  in  another  experiment  of  this  kind,  there  muft  have 
been  a  quantity  of  inflammable  air  fet  loofe  from  the  alkaline, 
»air,  as  well  as  dephlogiflicated  air-  from  the  re'd  precipitate; 
becaufe,  after  the  iaperation  had  continued  fome  time,  there 
was  a  violent  explofion  Avithin  the  vefl^el ;  which  threw  it 
many  feet  perpendicularly  into  the  open  air,  as  I  was  holding 
it  in  my  hands.  In  this  experiment  I  had  been  particularly 
careful  to  make  every,  thing  concerned  in  it  as  dry  as  I  pof- 
fibly  could,  in  order  to  fatlsfy  myfelf  with  refpe£l-  to  the  pro- 
duction of  the  water  which  I  had  found  before ;  and  there 
was  time  enough  before  the  explofion  to  obferve  that  water 
was  certainly  produced  in  the  procefs,  To  appearance  the 
the  quantity  of  air  was  never  much  diminilhed.  See  Prieftley, 
vol.  vi.  p.  194. 

X  Dr.^  Prieftley,  in  order  to  prove  that  plilogifton  and  em- 
pyreal air,  form  fixed  air,  put  bodies  into  a  retort,  which 
contained  both  empyreal  and  inflammable  air,  viz.  red  pre- 
cipitate and  iron,  and  he  got  a  quantity  of  fixed  air  frora 
them ;  from  thence  he  concluded,  that  thcfe  two  airs  form 
fixed  air.  But  the  explanation  of  the  phenomenon  is  this: 
The  red  precipitate,  at  firft,  yields  its  pure  air,  and  the 
heat  that  the  iron  poflefles  at  the  time,  with  the  action  of  the 
pure  air  upon  it,  fets  it  on  fire,  and  there  is  an  ad:ual  com- 
buftion.  We  need  not  be  furprifed  at  this,  fince  the  iron  will 
burn  under  the  fame  circumftances,  out  of  the  retort,  viz. 
being  expofed  to  pure  air  and  a  itrong  heat.  The  combuftioii 
in  the  retort  is  done  in  an  imperfeQ-  manner ;  the  pure  air 
being  generated  fo  llowly,  as  not  to  produce  that  aftive  igni- 
tion, as  the  fixed  air  to  be  decompounded,  and  be  fixed  by 
i^he  calx  of  the  iron.    This  is  the  cafe  in  other  imperfeft 

combullioas. 
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for  if  a  column  of  thefe  two  airs  goes  off  in- 
fhantaneoufly,  here  all  the  fire  which  thefe  two 
airs  poirclTed,  acjts  at  one  and  the  fame  time, 
and  muft  produce  a  confiderable  quantity  of 
heat.  But  in  thofe  proceffes,  where  fixed  air 
is  formed,  it  burns  in  a  gentle  and  gradual 
manner.  What  fliows  this  in  a  moft  llriking 
light  is,  if  the  inflammable  air  from  the  wood 
is  fired  with  refpirable  air,  it  burns  more  gra- 
dually, fo  as  to  produce  fixed  air.  Yet,  if  this 
iame  inflammable  air  has  a  greater  quantity  of 
fire  thrown  into  it  by  the  ele(5lric  fpark,  or 
common  fire,  it  will  explode  all  once,  jufl;  as 
the  inflammable  air  from  metals  does,  and 
produce  the  nitrous  acid. 

And 

combuftlons.  Mr.  Kirwan  fays,  p.  8,5.     Mr.  Morveau  havf 
ing  left  a  piece  of  phofphorus  in  a  large  glafs  well  flopped 
*'  for  3  or  4  days,  expofed  to  a  temperature  of  70  or  72°, 
*'  and  afterwards  operted  it  in  lime-water,  the  lime-water 
entered  and  became  turbid,  and  being  filtered,  left  a  pre- 
cipitate  which  effervefccd  with  the  nitrous  acid,  and  con- 
fequently  the  precipitation  did  not  arife  from  the  union  of 
*'  the  lime  with  the  phofphoric  acid,    i  Encyclop.  p.  220." 

Here,  In  both  thefe  cafes,  fixed  air  appears ;  but  when 
there  is  a  free  ignition,  the  fixed  air  is  decompounded,  and 
enters  into  the  calx  in  one  cafe,  and  the  phofphoric  acid  in 
the  other,  (the  procefles  are  direftly  the  fame.)  But  in  ex- 
periments where  the  two  metals  have  had  a  more  adlive  pro- 
cefs,  there  has  been,  I  have  found,  little  fixed  air  generated, 
and  it  was  found  in  the  calx.  And  to  prove  that  it  is  not  by 
the  union  of  thefe  two  airs  (viz.  inflammable  and  empyreal 
airs)  in  their  nafcent  ftate,  that  they  form  fixed  air,  but  from 
the  combuflion,  I  took  zinc  and  the  red  precipitate,  and  with 
a  gentle  fire,  fo  as  not  to  produce  ignition,  I  have  formed 
thefe  airs  quite  feparate  and  pure.  Or  by  adding  water, 
either  to  the  red  precipitate  and  iron,  or  the  precipitate  and 
zinc,  it  will  hinder  the  ignition,  and  in  confequence,  their 
|3odips  will  prQduce  empyreal  and  inflammable  air. 
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And  now  I  would  feriomly  a£l<i:  my  reader, 
wliat  is  his  opinion  of  that  dodlrine,  which 
fuppofes,  that  fuch  a  body  as  phlogiilon,  can 
with  dephlogifticated  air,  form  fixed  air,  which 
is  an  acid?  I  fay,  with  deplogifticated  air, 
which  fliows  no  figns  of  acidity. 

But  if  he  (my  reader)  is  fo  bewildered  in 
the  labyrinth  of  aerial  philofophy,  as  not  to 
know  whether  phlogiilon  is  an  acid  or  an 
alkali,  I  would  beg  leave  to  inform  him,  (and 
if  he  tries  he  will  find  it  to  be  true)  that  alka-. 
lies,  by  means  of  more  heat,  may  be  formed 
into  inflammable  air;  that  the  common  alkali 
will  equally  explode  with  the  dephlogifticated 
marine  acid;  and  that  oils,  bitumens,  &c.  neu- 
tralize acids.  If  he  wifhes  to  have  the  autho- 
rity of  fome  eminent  chemifts,  I  will  give  him 
one  of  the  firft  rank ;  Mr.  Scheele  fays.  It  is  aa 
inchfputable  facl,  that  phlogifton  neutrahzes 
acids :  And  be  it  alfo  known,  that  fixed  air 
with  wa.ter,  expofed  to  the  rays  of  the  fun, 
will  attra6l  them,  and  lofe  its  acidity,  becom- 
ing pure  air  again.  Nay,  will  not  his  furprife 
ilili  increafe  when  I  inform  him,  that  when, 
this  pure  air  is  fuppofed  to  imbibe  more  alka- 
hne  au,-  the  combufdon  being  flronger,  it  will 
turn  to  the  nitrous  acid. 

Let  us  confidcr  thefe  vvonderfiiIprodu£lions, 
Fixed  air  with  water,  by  being  expofed  to  the 
fun,  becomes  pure  air;  and  by  attracting  a 
quantity  of  alkali  or  phlogifton,  it  becomes 
fixed  air;  or,  as  Mr.  Bergman  calls  it,  an  aerial 
acid  :  And,  by  a  greater  quantity  of  the  alkali. 
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it  becomes  the  nitrous  acid.  If  the  dephlo- 
giflicated  nitrous  acid  is  made  ufe  of  in  thefe 
combuftions,  the  fingular  changes  produced  by- 
its  being  fired  in  alkaline  air,  mufl  appear  Hill 
more  extraordinary.  We  iliall  afterwards  Ihew, 
that  this  dodHirine  is  equally  as  abfurd  when 
confidered  in  another  point  of  view;  for  we 
will  prove  in  the  moft  evident  manner,  that 
this  pure  air,  inftead  of  receiving  any  addition 
in  the  combuflion,  really  lofes  ;  as  it  becomes 
lefs  heavy,  and  more  contracted  in  its  bulk. 

That  the  rays  of  the  fun  or  heat  will  phlo- 
giflicate  acid  vapour,  is  a  truth  fo  well  known, 
and  fo  properly  eflabliflied,  that  I  need  not 
enlarge  upon  it  here.  Dephlogifticated  air  is 
fuppofed  to  be  the  acidifying  principle,  and 
fulphur  and  phofphorus  the  fubfhances  which 
imbibe  it.  In  combuflion  they  become  flrong 
acids;  and  they  are  fuppofed  to  imbibe  only 
as  much  of  dephlogiflicated  air,  as  is  equal  to 
their  own  weight.  Metals  imbibe  in  their  re- 
dudion,  a  fmaller  quantity  of  dephlogiflicated 
air ;  and  therefore,  he  fuppofes  from  that,  that 
Gxyds  are  not  highly  acefent :  But  there  ap- 
pears to  be  an  evident  deficiency  in  this  doc- 
trine; for,  when  dephlogiflicated  air  is  formed 
into  fixed  air, '  it  mufl  be  all  formed  of  air, 
or  of  the  acidifying  principle  ;  for  the  fixed  air 
is  not  equal  to  the  weight  of  the  empyreal  air 
changed.  This  is  the  cafe  in  the  combuflion 
of  all  bodies,  except  charcoal,  in  the  oxygen 
"•as;  and  in  that  combuflion,  the  fixed  air 
which  is  formed  is  heayi'er  than  the  empyreal 

air, 
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air,  viz.  1-9  conformable  to  Mr.  Lavoifier,  and 
1-5  conformable  to  Dr.  Crav^'ford :  But  con- 
formable to  them  all,  it  is  evident,  that  in  the 
combuftion  of  other  bodies,  the  fixed  air  is 
lighter  than  the  empyreal  air. 

This  is  a  dire6l  contradidion;  for  it  is  evi- 
dent here,  that  it  is  much  more  probable  to 
fuppofe,  that  the  fulphur,  phofphorus  and 
carbone,  are  the  acidifying  principles,  and  not 
the  oxygen  gas;  fince  the  more  of  them  is 
united  with  the  oxygen  gas,  the  more  acid  is 
the  body;  then  the  acid  of  fixed  air  is  not  to  be 
compared  in  point  of  acidity  with  the  vitriolic 
and  phofphoric  acids,  and  yet  it  fhould,  con- 
formable to  their  fyftem  f .  They  fay,  That 
oxygen  gas  is  the  principle  of  acidity ;  confe- 
quently,  the  acid  of  fixed  air  fhould  be  twice 
as  ftrong  as  the  vitriolic,  fince  it  contains  twice 
the  quantity  of  oxygen  gas.  But  this  is  one  of 
their  many  inconfiftencies,  which  they  can  leap 
ovev  with  the  greateft  eafe.  Had  Mr.  Lavoifier 
paid  a  proper  attention  to  the  importance- 
of  thefe  contradictions  to  his  theory,  he  muft 
have  been  convinced  of  its  impropriety.  In 
burning  the  variety  of  bodies,  in  nature,  both 
of  the  animal  and  vegetable  kingdoms,  in 
oxygen  gas,  it  is  left  in  fuch  a  ftate,  as  to  have 
both  its  diameter  and  weight  decrealed  :  And 
yet,  moft  bodies  in  nature  are  fuppofed  to 

abound 

f  And  again,  if  the  acidity  of  boodles  depended  upon  the 
bafe  which  imbibed  the  oxygen  gas,  and  not  the  oxygen  gas. 
itfelf,  the  oxyds  of  metals  ought  to  be  more  acid,  than  even, 
ihe  acid  of  fulphur  or  phofphorus. 


^2 


A  Treatise  on  Ait** 


abound  with  fixed  air  ;  fo  that  Mr.  Cavendifli 
endeavours  to  prove  that  the  fixed  air  conies 
wholly  from  the  body  burned,  and  not  from 
the  oxygen  gas. 

The  only  body  which,  when  burned,  leaves  a 
greater  quantity  of  fixed,  than  the  bulk  of  the 
empyreal  air,  is  a  factitious  chemi  car  body, 
made  by  art,  called  charcoal.  And  I  woidd  in- 
form my  reader,  that  this  fatne  charcoal,  by  be- 
ing heated  in  a  clofe  vefTel,  and  with  the  vapour 
of  water,  will  give  out  a  great  quantity  of  fixed 
air.  Mr.  Lavoifier  faySj  p.  86.  "  When  the  dif- 
engaged  gaffes  are  carefully  examined,  they  are 
found  to  v/eigh  113.7  ^^"J". ;  thefe  are  of  two 
kinds,  viz.  144  cubic  inches  of  carbonic  acid 
gas,  weighing  100  ^rj-.  and  380  cubical  inches 
of  a  very  light  gas,  weighing  only  13.7  gfs. 
which  takes  fire  when  in  contadl  with  air,  by 
tlie  approach  of  a  lighted  body."  Nay,  there 
is  no  chemift  but  may  know  that  charcoal 
contains  a  great  (Quantity  of  fixed  air :  How- 
ever, if  his  aerial  experiments  are  fo  myfteri- 
ous,  as  to  have  led  him  and  others  into  errors, 
we  fliall  give  other  examples  fo  obvioufly  plain, 
that  it  will  be  impofliblc  to  miflake  them. 
The  immortal  Scheele  fays,  p.  182.  "  The 
charcoal  is  moft  proper  for  the  purpofe,  fince 
it  is  a  fulphur  compounded  of  phlogifton  and 
aerial  acid.  If  coals  be  ground  together  with 
alkali,  made  cauflic  by  quick-Ume  or  fire,  and 
then  diflilled  in  a  glafs  retort  in  an  open  fire, 
a  gi-eat  quantity  of  inflammable  air  is  thus  ob- 
tained, containing  no  aerial  acid  :  If  a  bladder 
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be  tied  to  the  mouth,  the  alkali  on  the  other 
hand  lofcs  its  caudicity  and  efFervcfces  with 
acids 

If  other  phlogiflic  bodies,  even  thofe  which 
Mr.  Lavoifier  fays  are  compofed  of  carbone^ 
will  not,  when  burned  with  nitre,  leave  t!:- 
alkah  in  a  mild  flate  ;  then  fhefe  two  effsJiUiu 
points  are  fufficiently  confirmed.  Firft,  lhat 
the  fixed  air  refides  in  the  charcoal  before  the 
operation;  and  fecondly,  That  fixed  air  is.  not 
produced  in  combuflion,  by  the  oxygen  gas  of 
the  nitrous  acid  uniting  itfelf  to'the  carbone  of 
the  combuflible  body :  For,  if  that  were  the 
cafe,  any  combuftible  body,  whofe  combuftion 
would  change  pure  atmofpherical  air  into  fixed 
air,  ought,  when  deflagrated  with  the  nitre,  to 
leave  the  alkali  in  a  mild  ftate.  Therefore, 
this  fimple  experiment  alone,  viz.  the  defla- 
grating nitre  with  charcoal  and  other  com- 
bufl:ibie  bodies,  fiaould  clearly  convince  Mr. 

L  Lavoifier 

f  In  the  deflagration  of  Bitre  with  charcoal,  the  coal  is 
totally  and  rapidly  decompounded.    Its  pjilogifton  and  mc- 
phitic  acid  are  fuddenly  let  loofe  from  their  earthy  bafis,  and 
from  each  other.    The  phlogiilon  combines  with  the  nitrous 
acid,  and  inllantly  flies  off"  with  it  in  the  form  of  nitrous,  pef^r'-r 
haps  mixed  with  atmofpherical  air.    Under  this  modificatio'> 
it  had  hitherto,  particularly  in  the  procefs  for  the  cij^ffu-.^  ci 
nitre,  efcaped  the  inquiiies  of  the  cheniifts,  till  you  (lekicic-l 
It  in  the  form  of  air.    While  the  phlogiilon  of  the  civarcoal 
is  thus  let  loofe,  its  whole  raafs  of  fixed  air,  or  mephitlc  acltl, 
being  likcwifc  fuddenly  difeJigaged,  but  Jilll  'cokinuhr 
fixed  Jntc^  or  that  of  a  concentrated  acid,  rvfhcT  ir.??  J'r 
delcrtcd  by  the  nitrous  acid,  ind, occupies  its  ].•;  it, 
it  conltitutcs  that fenn-neutral  fait,  orrfiiat  co.n  a'- 

L-ili  and  mepiiitic  acid,  de-uo.^;nated  I^Id  AikiL 
in  rrieftley's  Appendix,  vxl.  III.  p.  -or. 
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Lavoifier  and  others,  that  the  nitrous  acid  is  j 
not  decompounded  in  the  combuftion. 

The  procefs  is  (imply  this  ;  the  nitrous  acid 
promotes  the  combuftion  by  aiTifting  the  fire 
to  penetrate  and  fet  loofe  the  phlogifton ;  for,  . 
as  Mr.  Cavendifli  obferves,  it  gets  united  to  a 
part  of  it,  fo  as  to  form  phlogifticated  air.    Sec  | 
p.  38  of  this  Treatife.    Then,  have  we  not  a  '\ 
right  to  fuppofe  that  part  of  the  fixed  air  in  the  ; 
combuftion  of  the  charcoal,  comes  from  the  ! 
charcoal  itfelf,  as  it  evidently  poflefles  fixed  air?  I 

Were  w^c  even  to  allow  Mr.  Lavoifici-'s  ex- 
planation of  the  manner  in  which  fixed  air  is 
formed,  when  water  is  added  to  clwcoal ;  yet 
it  will  not,  I  fuppofe,  be  contradidled,  that  in 
burning  bodies  in  empyreal  air,  there  is  a  j 
fmall  quantity  of  water  which  is  dcpofited  by  \ 
the  oxygen  gas  in  the  a6l  of  combuftion.   And  - 
Dr.  Prieftley  has  proved  by  experiments,  that  ' 
he  found  the  attra6lion  of  charcoal  for  water, 
when  heated,  to  be  fo  great,  as  even  to  fteal  it 
from  the  leathers  in  his  airpump,  and  with  it 
to  produce  fixed  air.    Now,  under  this  review 
of  the  fubjecl,  can  the  burning  of  charcoal  be 
brought  as  a  fair  example  ?  Nay,  even  in  re- 
fpiration,  the  fixed  air  is  lefs  in  weight  than 
the  oxygen  gas. 

I  addvice  an  example,  and  ftrange  will  it  be, 
if  it  is  not  admitted  as  a  proper  one  (though,  to 
inform  my  reader,  as  matters  are  managed  by 
chemifts,  the  not  admitting  it  would  not  fur- 
prife  me,)  Tli<e  .clearic  fpark  will  change  the 
pure  part  of  atmofpherical  air  into  fixed  air. 
^  -  But 
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But  is  charcoal  this  eledlric  fpark;  or  will  Mr. 
Lavoifier  name  this  as  a  difcovcry  ?  This  fpark, 
conformable  to  his  do(5irine,  muft  be  charcoal 
or  carboiic.  According  to  him,  charcoal  is  the 
purefl  carbolic;  for  he  fays,  p.  83.  After. the 
operation  is  finiilied,  we  hnd  nothing  but  a 
few  atoms  of  afhes  remaining  in  the  tube  EF ; 
the  28  grs.  of  charcoal  having  entirely  difap- 
apeared.'* 

As  the  quantity  of  fixed  air  is  confiderably 
lefs,  v^hen  all  bodies  arc  burned  in  empyreal 
air,  to  what  it  is  when  charcoal  is  burned  in 
it ;  fo  to  account  for  this  phenomenon,  they 
fay  there  are  two  kinds  of  combuftion,  one  the 
carbone^  and  the  other  inflammable  air;  which' 
latter  combuftion  is  fuppofed  to  produce  water.' 
The  prefent  chemical  philofophers  are  never  at 
a  lofs  to  account  for  phenomena. 

The  combuftion  in  the  burning  of  inflam- 
mable air,  fulphur  and  phofphorus,  is  very 
intenfe,  confiderably  above  the  heat  of  burn- 
ing charcoal,  as  we  have  fhov^^n  ;  and  therefore 
it  is  with  great  propriety  that  Dr.  Karrington 
lays  down  this  general  rule,  that  the  air  is  de- 
compounded in  proportion  to  the  intenfenefs  of 
the  fire.  If  very  intenfe,  it  is  decompounded  to 
Its  original  ingredients,  fire,  an  acid  and  water ; 
if  not  fo  intenfe,  it  retains  its  aerial  form  in  the 
ftate  of  fixed  air.  This  (as  he  fhows)  is  feen  in 
a  ftriking  light  in  the  burning  of  phofphorus  ; 
to  which,  if  air  is  only  gently  added,  the  com- 
buftion will  be  very  imperfedly  '  produced, 
and  the  air  only  changed  into  fixed  air. 

L  2  Now, 
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,  Now,  as  the  burning  of  charcoal  is  not  very 
intenfe,  fo 'it  produces  only  fixed  air.  The 
burning  of  wood  is  confiderably  lefs  intenfe 
than  that  of  charcoal :  therefore,  we  fliould  not 
expecfl  that  there  would  be,  in  this  combuf- 
don,  any  hydrogen  gas  decompounded.  Mr. 
Lavoiiier  found  the  burning  of  hydrogen  gas 
to  exceed  the  burning  of  charcoal,  as  52.16280 
to  37.52823,  in  one  pound  of  oxygen  gas. 
Hence,  as  the  burning  of  wood  produces  fo 
little  heat,  we  cannot  luppofe  there  is  any 
hydrogen  gas  produced  in  the  procefs. 

But  then,  much  lefs  fixed  air  is  found  in 
the  burning  of  wood,  than  in  the  burning  of 
charcoal;  the  oxygen  gas  being  rather  decreaf- 
ed  in  weight  and  meafure  by  thcf  procefs  ;  we 
have  no  right  therefore  to  fuppofe  there  is  any 
burning  of  hydrogen  gas  in  wood  !  Charcoal 
itfelf  gives  out  a  purer  infiammable  air,  by 
cUftilladon  than  wood  does  ;  yet,  they  are  both 

"  heavy  kind  of  infiammable  air,  which, 
when' burned,  turns  the  oxygen  gas  into  fixed 
air.  And  Dr.  Harrington  has  clearly  Ihown, 
that  this  infi.ammable  ?dr  is  chiefly  produced 
'from  the  fire  in  the  act  of  diflillation  ;  v»^ood 
being  compofcd  of  an  acid  and  earth  necefiary 
to  concentrate  fixed  fire  :  Moreover,  after  what 
Dr.  Harrington  has  fiiid,  1  fhould  hopei  that 
the.  abfurd  doclrin^  of  oxygen  and  hydrogen 
■  p     as  forming  water,  is  given  up. 

.   ^  chemical  bodies,  fuch  as  charcoal,  do  in 
general  confift  of  grofs  bodies,  the  chemical 
.properdes  of  which  we  are  but  little  acquaint- 
ed 
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eel  with,  we  fliall  not  infift  on  them.  Let  us 
take  the  pure  electric  fire,  fo  general  and  abun- 
dant in  nature,  and  confider  its  properties  and 
operations  on  air.  Electric  fire  acls  upon  bo- 
dies in  the  fame  manner  that  common  fire 
docs ;  it  lets  fire  to  combuflible  bodies,  dif- 
folves  iron  and  calcines  it :  It  increafes  the 
bulk  of  alkaline  air,  and  makes  it  inflammable. 
All  thefe  elFedls  are  peculiar  to  fire ;  but 
they  are  much  ftronger  than  thofe  of  any 
fire  which  art  can  produce.  Electric  fire  in 
pafTmg  through  a  bar  of  iron  will  melt  it, 
thovigh  its  paffage  is  fo  wonderfully  quick,  as 
to  be  performed  in  an  inflant  of  time.  Now, 
we  arc  certain,  that  its  power  to  melt  the  iron 
at  once,  mufl  be  from  its  fire ;  and  no  fire 
that  we  can  produce  will  have  the  fame  effe^l 
upon  the  iron,  till  after  a  very  tedious  opera- 
tion. Iron  can  likewife  be  calcined  by  it  in 
the  fame  quick  and  wonderful  way. 

Let  us  confider  then,  its  adion  upon  refpir- 
able  air.  Dr.  Priefiley  found  that  electric  fire 
can  turn  the  dephlogifticated  part  of  atmof- 
pherical  air  into  fixed  air.  If  then,  as  is  really 
the  cafe,  dephlogifticated  air  is  turned  to  fixed 
air,  without  the  agency  of  the  third  body,  viz. 
a  combuflible  one ;  this  is  a  direct  proof  of 
our  theory :  The  intenfenefs  of  the  eledtric 
fire  being  fufficient  to  fet  loofe  the  air's  fixed 
fire  :  And  that  the  air's  fixed  fire  is  fct  loofe,  is 
difcoverable  by  the  fpark  being  fo  much  more 
vivid,  when  taken  in  atmofpherical  air,  to 
what  it  is  when  taken  in  any  other  air,  or  in 

vaccuo* 
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*uaccuo.  Dr.  Harrington  hath  fully  elucidated 
its  action  upon  air  \. 

Mr.  Cavendifh,  in  defence  of  his  theory, 
fays,  tliat  the  fixed  air  produced  by  the  eledric 
fpark,  is  from  the  combuftion  of  fome  extra- 
neous body  in, the  operation.  But,  as  a  confu- 
tation of  this  vague  fuppofition,  it  may  be  fuf- 
ficient  to  obferve,  that  the  lame  apparatus  will,- 

if 

\  We  come  next  to  INTr.  Cavendifii's  important  experiment 
in  lonning  the  atmofpherical  and  dcphlogilticated  airs  into  the 
rfitrous  acid;  but  we  (hall  give  a  different  explanation  of  it, 
from  what  Mr.  Cavcndifli  has  done.  I  have  all  along  fup- 
pofed  that  refpirable  aiis  are  formed  of  an  acid,  fire,-  and 
\\'atev  5  and  that  the  atmofpherical  air  is  a  very  different  air 
from  the  artificial  erripyi-eal  air  of  chemifts:  the  latter  not  at 
all  fupporting  vegetable  life,  and  likewife  animal  life  being  not 
able-to  injure  it  completely,  as  animals  died  in  it  when  it  was 
better  by  the  nitrous  teft,  than  thepureft  atmofpherical  air. 

Hence. in  Mr.  Cavcnclifh's  experiment,  when  the  atmof- 
pherical and  artificial  empyreal  airs  are  mixed,  there  is  a 
quantity  of  aftual  fire  thrown  into  them.  We  have  before 
proved,  that  fire  will  decompound  refpirable  air,  and  accord- 
ing to  the  intenfity  of  the  fire,  the  air  will  be  accordingly 
decompounded.  If  it  is  the  common  combuftion,  fuch  as 
wood,  charcoal,  &c.  the  air  will  be  left  in  the  flate  of  fixed 
air;  but  if  it  is  a  more  intenfc  heat,  fuch  as  fulphu"r,  phof- 
phorus,  metals,  &c.  the  air  will  be  decompounded  into  an 
acid  and  water. 

Now,  the  eleflric  heat  is  a  moft  intenfe  one,  it  being  capa- 
ble of  producing  a  phenomenon  that  we  cannot  imitate  by 
anv  chemical  procefs.  Metals  are  only  melted  by  heat ;  the 
ele£lrical  fire  is  fo  wonderfully  intenfe,  as  to  diflbht  iron  in 
one  difcharge  of  the  battery.  Dr.  Van  Marum  melting  a 
coufiderable  body  of  iron  at  one  difcharge;  he  likewife  en- 
tuely  calcined  24  inches'of  leaden  wire,  three  eights  of  an 
inctt  in  diameter,  by  one  explofion.  This  fliows  a  degree  of 
heat  we  cannot  imitate.  Our  heat  that  we  can  apply,  -re- 
•  fluifcs  a  long  continued  application,  but  this  is  inftantaneous. 

Thcrelorc, 
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if  ever  fo  long  continued,  equally  produce  the 
very  lame  effed,  and  v/idi  golden  wires  to  con- 
duel  the  fpark.  Now,  if  there  were  any  ac- 
cidental combuilible  body  at  the  fir fc  part  of 
the  operation,  it  would  in  time  be  con  fumed  ; 
but  the  effed  equally  continues.  Moreover, 
if  the  fpcirk  is  taken  in  artificial  dephlogifti- 
cated  air,  its  fixed  fire  being  more  clofely 
united,  the  fparl^  will  not  be  able  to  decom- 
pound 

Therefore,  when  empyreal  air  is  acled  upon  by  this  wonder- 
ful heat,  we  flioukl  expert  it  would  decompound  the  air  to 
an  acid  and  water. 

This  theory  is  moll  ftrikingly  fhown,  in  firing  inflammabie 
and  empyreal  air.  If  there  is  a  full  proportion  of  inflam- 
mable air,  there  will  be  fuch  a  degree  of  fire  fet  loofe,  as  to 
fly  ofF  with  the  acid,  as  we  have  before  explained  ;  but  if 
there  is  a  Icfs  proportion  of  inflammable  air,  fo  as  not  to  pro- 
duce fo  great  a  heat,  the  acid  will  be  left  in  the  refiduum... 
A  fimilar  phenomenon  will  take  place  in  the  burning  oi 
the  refpirable  aiis  in  the  cledlrical  fluid.  If  the  cle<fl:rical  i 
fluid  is  confidcrable,  and  the  empyreal  air  very-  rich,  part  of 
the  acid  will  be  carried  ofl^inthe  fame  manner  as  when  burn- 
ed in  inflammable  air.  But  if  the  clettrical  fire  is  not  fo 
confidcrable,  and  the  empyreal  air  not  fo  rich,  far  more  of 
the  acid  will  be  left  in  the  refiduum.  This  will  account  for 
the  dificrcnt  refults  between  Mr.  CavendLfli's  and  Dr.  Van 
Marum's  experiments;  the  latter  ufing  a  greater  quantity  of 
the  ele£lrical  fluid,  and  a  richer  air  than  the  former. 

Mr.  Cavendilli  fuppofcd  that  the  acid  came  from  the  phlo- 
gifl;icated  air  ;  •  this  arofe  from  their  theories,  which  fuppofed 
that  there  was  no  nitrous  acid  in  empyreal  air.  But  he  found 
that  he  could  not  obtain  any  nitrous  acid  in  this  procefs,  when 
he  ufed  only  phlogiflicated  air,  and  he  could  obtain  fome  when 
he  ufed  empyreal  air;  but  this  he  imputed  to  the  impurities 
of  that  air ;  however,  there  is  more  of  it  decompounded,  than 
can  be  accounted  for  by  that  caufe  :  But  when  he  mixed  the 
utmofpherical  air  with  the  artificial  empyreal  air,  he  then  could 
form  them  into  the  nitrous  acid  with  the  elcdirical  fluid. 

I  have 


So 
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pound  it,  and  confequently  no  fixed  air  is  pro- 
duced ;  whereas,  were  -it  produced  by  fomc 
combuftible  body  being  ignited  in  the  operati- 
on, the  dephlogifticateded  air,  inflead  of  re- 
ftraining,  would  make  it  burn  with  more 
vividnefb :  It  being  a  well  known  fad,  that 
bodies  burn  more  intenfely  in  this  air  than  in 
atmofpherical  air. 

But 

I  have  all  along  (in  my  publications)  fliown  the  atmofphe- 
rical air  to  be  a  very  different  air  from  the  artificial  refpirable 
air  made  by  chemills.  The  former  is  made  by  nature's  own 
delicate  hand  ;  her  ingredients  being  water,  fixed  air,  and 
the  fun  :  the  latter  being  made  in  an  elaboratory,  with  minc- 
Tal  acids,  water,  and  earth,  or  falts,  forced  into  an  aerial  form 
by  an  intenfe  fire.  The  ojie  will  fupport  both  animal  and 
vegetable  life,  but  the  other  will  fupport  neither  of  them  ; 
vegetables  dying  immediately  in  it,  and  animals  long  before 
they  have  much  injured  it,  even  when  it  is  in  a  fai  purer  ftate 
than  the  bell  atmofpherical  air. 

-  Hence  in  this  experiment  of  Mr.  Cavendifli,  the  cleftrical 
fluid  is  not  able  to  burn  fo  confiderably  in  empyreal  airs,  fo 
as  to  reduce  them,  except  the  atmofpherical  air  makes  a  part 
of  them.  By  the  atmofpherical  air,  the  eleftrical  fire  is  fo 
ignited,  as  then  to  operate  forcibly  upon  the  artificial  empy- 
real air,  and  to  produce  fu  flrong  a  degree  of  heat,  as  to  dc- 
compduud  the  airs. 

This  artificial  empyreal  air,  we  have,  likewife  all  along 
fliowa  to  be  of  a  ftrong  combuftible  quality,  burning  with 
partial  explofions  (according  to  Dr.  Prieftley,  as  if  it  was  full 
of  fome  combuftible  matter).  But  by  adding  a  greater  quan- 
tity of  phlogiRon  or  concentrated  fire  to  it,  I  have  made  it 
fo  inflammable,  as  to  explode  all  at  once. 

Thefe  two  airs  then,  viz.  nature's  atmofpherical  air,  and 
the  high  concentrated  artificial  air  of  chemifts,  being  mixed 
togqtlici-j  and  expofed  to  the  influence  of  the  elctlrical  fire, 
will  be  decompounded,  producing  the  nitrous  acid but  the 
acid  is  not  produced  from  the  decompofition  of  the  phlogifti- 
caied  air.  For  take  only  the  empyreal  part  of  the  atmofphe- 
rical 
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But  all  the  phenomena  produced  by  the 
electric  fpark,  when  taken  in  atmofpherical 
and  artificial  dephlogiflicated  airs,  are  to  be 
accounted  for  only  by  Dr.  Harrington's  theory. 
When  thefe  produce  the  nitrous  acid,  it  is 
conformable  to  our  theory,  which  alfo  fully 
accounts  for  the  phenomena  being  from  the 
artificial  dephlogiflicated  air  acting  as  the  com- 
buftible  body,   to  atmofpherical  air  as  the 

M  agent ; 

rlcal  air  (which  is  eafily  done,  by  expelling  the  air  from 
water;  and  then  expofing  the  water  to  the  atmofphere, 
and  then  expelling  the  air  again :)  After  that,  mix  it  with 
the  pureft  artificial  empyreal  air,  and  there  will  be  the 
fame  phenomena. 

Or  take  the  phlogillicated  part  of  the  atmofphere  only,  and 
mix  it  with  the  purefi;  empyreal  air,  and  there  will  not  be 
thefe  phenomena.  No  doubt  fonie  acid  will  appear,  but  it 
will  be  no  more  than  what  would  have  been,  if  the  phlogiflii- 
cated  part  of  the  atmofphere  had  not  been  added  to  the  arti- 
ficial empyreal  air ;  for  the  higher  the  concentration  of  .fire 
in  aerial  bodies,  the  greater  difficulty  there  is  in  decom- 
pounding them.  Thus  in  animal  refpiration,  I  can  decom- 
pound the  whole  of  the  empyreal  part  of  the  atmofpherical 
air,  and  only  about  one  third  of  the  artificial  empyreal  air, 
and  that  with  difficulty ;  fo  that  inftead  of  its  beiiig  a  more 
luxuriant  air  for  animal  life,  it  is  the  reverfe ;  this  is  difco- 
vered  by  your  breathing  in  it;  and  very  fenfibly  in  the  refpi- 
ration of  mice,  that  delicate  animal  is  fcen  to  have  the  great- 
dl  difficulty  of  breathing  in  it  from  the  firft,  and  dies  before 
it  has  half  injured  it. 

But  even  inflammable  air  may  be  breathed  and  decom- 
pounded ;  the  immortal  Scheele  reducing  a  great  quantity  of 
it  to  foul  air,  by  breathing  it  alone.  Therefore  if  the  arti- 
ficial empyreal  air  is  cxpofed  to  the  eledrical  fluid  itfelf,  it 
will  in  fome  mcafure  be  acted  upon  as  we  might  expeiSt. 
But  Dr.  Prieflley  has  Ihown  us  long  ago,  that  the  empyreal 
part  of  the  atmofphere  may  be  all  decompounded,  by  the 
dc'clric  fpark. 

This 
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agent ;  indeed  they  elucidate  one  another. 
The  eledric  fpark  is  capable  of  being  ignited 
only  in  atmolpherical  air ;  and  by  the  great 
heat  which  comes  from  it,  a  confiderable  quan- 
tity of  the  fixed  fire  of  the  artificial  dephlogif- 
ticated  air  is  fet  loofe,  by  which  the  fire  be- 
comes fo  intenfe  as  to  decompound  the  airs ;  and 
by  taking  them  from  their  aerial  forms,  to  pro- 
duce the  nitrous  acid.   That  phlogifticated  air 

has 

This  then  Is  the  true  explanation  of  the  experiment ;  and 
the  acid  which  is  dopofited  in  the  experiment,  comes  from 
the  empyreal  air. 

In  making  the  red  precipitate,  we  may  be  certain  in  what 
manner  empyreal  air  is  formed.  The  red  precipitate,  and 
the  mcrcurius  calcinatus,  both  yield  empyreal  air,  though 
they  are  formed  by  very  different  proccffes.  We  have  before 
fuppofed,  that  mercurius  calcinatus  received  its  empyreal  air 
from  the  atmofphere  ;  but  we  can  by  no  means  fuppofe  the 
red  precipitate  to  do  the  fame. 

I  took  a  quantity  of  the  calx  of  mercury,  fonned  by  the 
rritrous  acid,  and  after  drying  it,  I  examined  it,  and  found  it 
to  be  the  calx  of  mercury  and  the  nitrous  acid.  I  then  ex- 
pofed  it  to  a  gradual  degree  of  heat  in  a  retort,  and  coUedled 
whatever  was  dillilled  from  it ;  the  heat  was  added  very 
gradually  to  It,  and  I  obferved  it  regularly  changed  its  colour 
to  a  yellow,  and  after  that,  to  a  bright  led,  called  the  red  pre- 
cipitate. After  having  formed  the  red  precipitate,  I  examin- 
ed if  any  thing  had  been  feparated  in  the  courfe  of  this  pro- 
cefs  from  the  fait,  but  I  found  nothing.  In  this  experiment 
which  I  made  at  different  times,  I  found  if  I  pufhed  the  heat 
ftrongly  at  firft,  I  would  get  a  little  nitrous  acid  from  it. 
But  if  the  fdlt  is  well  dried  before  the  experiment,  and  the 
heat  gently  and  gradually  applied  to  it,  nothing  will  be  fe- 
parated. 

The  bodies  then  which  compofe  the  red  precipitate,  are 
the  calx  of  mercury,  the  nitrous  acid,  and  fire.  That  fire 
fhould  have  this  power  i-n  uniting  with  it,  and  changing  it  to 
red,  is  what  we  might  have  expedled  j  as  Dr.  Prieftley  has 

long 


A  Treatise  on  Air. 


83 


has  nothing  to  do  in  the  procefs,  is  clear  from 
this,  that  the  eledlric  fpark,  without  atmof- 
pherical  air,  is  not  able  to  produce  the  nitrous 
acid  from  artificial  dephlogillicated  and  phlo- 
gifticated  airs.  Moreover,  as  Dr.  Harrington, 
obferves,  if  you  take  the  pure  part  of  -atmof- 
pherical  air,  excluding  the  impure  or  phlogif- 
ticated  part,  it  will  equally,  with  artificial  de- 
phlogiilicated  air,  produce  the  nitrous  acid. 

Would  but  our  aerial  chemifls  attend  to 
reafon,  every  doubt  about  the  truth  of  this 
doclrine  might  be  removed  by  the  following 
facl.  The  eledlric  fpark  will  produce  fixed  air, 
when  taken  in  atmofpherical  air.  Now,  need 
I  inform  chemifts,  that  in  moil  combuflions, 
dcphlogifticated  air  is  turned  to  fixed  air  ;  that 
when  the  combuflion  is  more  intenfe,  it  is 

M  2  turned 

long  taught  that  the  nitrous  acid  becomes  red^  unci  phlogiftl- 
cated  by  fire  or  heat-,  and  that  the  mercurial  calx  has  fo  great 
an  attraction  for  fire  or  heat,  that  it  will  be  even  reduced  by 
it  alone :  Nay,  the  phofphoric  s^nd  the  vitriolic  acids  will- 
form  phofphorus  and  fulphur  with  it  (fee  Prieftley).  But  I 
have  unqueftionably  proved  that  an  earth  and  an  acid  have, 
when  united,  the  ftrongeft  attradion  for  heat ;  therefore  the 
mercurial  fait  in  this  experiment,  will  certainly  faturate  itfelf 
with  heat,  producing  the  red  precipitate. 

Here  then  is  empyreal  air  formed  in  the  mercurial  calx,  it 
being  juft  the  fame  calx  as  that  which  imbibes  the  atraof-^he-r 
rical  air,  viz.  the  merciirius  calcviatus  per fe.  They  will  both,  if 
e:;pofed  to  great  heat,  difcharge  their  empyreal  air  and  be  re? 
duced,  or  not,  according  as  the  fire  is  puflied.  But,  as  we 
have  fhown  all  along,  that  the  atmofpherical  and  artificial 
empyreal  airs  are  very  different  airs,  fo  they  will  make  deffc- 
rent  calces  ;  it  is  well  known  to  chemifts  and  phyficians,  that 
thefe  two  calces,  viz.  the  r?d  precipitate,  and  ihc  mercurius 
calcinatus,  arc  dilFcrent.   Sec  Harrington's  Letter,  p.  126. 
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turned  to  the  nitrous  acid,  as  in  the  combuf- 
tion  of  dephlogifticated  and  inflammable  airs  ; 
Nay,  Mr.  Cavendifli  fays  he  adually  turned 
atmofpherical  air  into  the  nitrous  acid,  and  not 
fixed  air,  in  this  fame  experiment.  Dr.  Prieflley, 
I  think,  need  not  to  be  told  this,  fince  he  has 
followed  Dr.  Harrington  in  proving  it;  tJiough 
frbm  an  illiberal  policy,  he  has  omitted  to  men- 
tion that  gentlemaii's  name  :  But  time  which 
exhaufts  all  things,  truth  excepted,  ftrcngthens 
thofe  doftrines  which  are  founded  upon  juft 
principles.  However,  the  Dr.  has  this  falvo ; 
viz.  he  muft  differ  from  Dr.  Harrington  in 
fuppofing  (conformable  to  the  general  hypo- 
thefis  of  chemifts)  that  in  the  procefs,  the 
nitrous  acid  mufh  be  compounded  of  inflam- 
mable and  dephlogifl;icated  airs,  as  water  is 
fuppofed  to  be  produced  by  thefe  airs ;  but 
fuch  a  fuppofition  is  from  not  reflecling  that 
inflammable  air  is  principally  fixed  fire,  which 
elcapes  in  the  combuftion,  together  with  the 
fire  that  neutralized  the  acid  in  dephlogifl:icated 
air.  Dr.  Harrington  hath,  in  the  moft  public 
manner,  called  upon  Mr.  Cavendifli,  eidier  to 
acknowledge  the  truth  of  his  theory,  or  to  de- 
fend his  own :  And  certainly  it  becomes  that 
gentlemen  to  do  it  publicly. 

Dr.  Beddoes  fays,  p.  5.  "  Nitrous  acid  has 
been  procured  by  making  vital  air  from  man- 
ganefe  pafs  along  with  atmofpherical  air  thro* 
an  heated  tube,  though  the  experiment  has  not 
yet  been  fufliciently  varied,  nor  repeated,  to  be 
publiflied  at  large,  and  with  names."  To 
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flrengtlien  therefore  our  arguments  concern- 
ing heat  if  neceflary,  we  may  obferve  that 
heat  is  able  to  accompHfli  what  e]e6lric  heat 
can  do  ;  for  it  appears  that  a  heated  tube 
will  equally  operate  on  thefe  two  airs,  fo  as  to 
produce  the  nitrous  acid. 

Thus  we  have  the  llrongeft  proofs  in  favour 
of  our  theory  of  combuflion;  viz.  that  the 
combuflion  of  bodies  is  always  in  proportion 
to  the  degree  of  intenfenefs  of  the  fire:  For, 
when  the  intenfenefs  is  confiderable,  as  in  the 
eledlric  fpark,  it  will  even  decompound  or  fet 
free  the  fire  of  atmofpherical  air.  So  alio,  even 
common  fire  in  a  heated  gun  barrel  can  de- 
compound fixed  fire,  when  the  concentrated 
artificial  dephlogifticated  air  is  added  to  the 
air  of  the  atmofphere:  But  when  a  combufti- 
ble  body  is  added  to  atmofpherical  air,  it  will 
eafily  fet  them  on  fire,  or  decompound  their 
heat ;  becaufe  atmofpherical  air,  when  a6ted 
upon  by  the  intenfenefs  of  heat  or  fire,  which 
is  produced  from  the  ignition  of  a  combuflible 
body,  is  foon  ignited:  Both  a6ling  together, 
viz.  the  heat  produced  from  the  ignition  of 
atmofpherical  air,  and  alfo  that  from  a  com- 
buftible  body. 

Combuftion  may  be  thus  defined :  The  fixed 
fire  of  bodies  can  be  fet  loofe  or  made  adtual 
fire,  only  by  being  aded  upon  by  a  very  high 
degree  of  adual  fire ;  and  then  only  upon  a 
combuflible  body,  and  its  agent  atmofpherical 
air.  The  agent  feems  to  aifh  by  having  its  acid 
and  fire  more  loofely  attra(5led,  and  therefore 
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the  eafieft  fet  free;  which  then  ads  upon  the 
combuftible  body.  This  is  evident  from  the 
fire  of  the  eleclric  fpark  being  able  to  fet  loofe 
the  fixed  fire  of  atmofpherical  air:  But  it  is 
not  even  able  to  fet  loofe  the  fire  of  artificial 
dephlogifticated  air,  when  it  is  more  fixed  or 
concentrated.  Moreover,  as  to  the  fixed  fire  ' 
in  iron;  though  iron  greatly  attracts  the  elec- 
tric fpark,  yet  unlefs  it  adls  at  the  fame  time 
upon  atmofpherical  air,  nature's  great  agent, 
it  will  not  confume  or  let  loofe  the  iron's  phlo- 
gifion,  but  only  melt  it:  But  if  they  both  acl 
together,  the  iron  will  be  calcined,  and  the 
air  decompounded,  becaufe  the  fire  of  both 
becomes  acftual. 

This  theory  of  ours  accounts  in  the  mod 
beautiful  manner  for  the  fire  produced  by  at- 
trition: For,  as  we  have  already  obferved,  the 
fixed  fire  of  bodies  is  chemically  attradled ;  and 
we  have  likewife  fhown  from  Dr.  Darwin's  ex- 
periments upon  the.  expanfion  and  attra6lion 
of  atmofpherical  air,  that  mechanical  force  can 
refift  the  chemical  attraction  of  heat.  It  dif- 
charges  heat  by  compreflion,  and  attrads  it  by 
expanfion.  Here  then  it  evidently  appears, 
that  mechanical  prefiure  overcomes  chemical 
attradion  :  However,  I  do  not  m.ean  to  prove 
by  thefe  experiments,  that  it  is  the  adual  at- 
trition which  feparates  the  heat;  but  only, 
that  air  attrac1:s  a  certain  quantity  of  fire  con- 
formable to  its  expanfion;  and  by  altering  the 
expanfion,  you  alter  its  quantity  of  fire:  i.  e. 
Mechanical  compreflion  overcomes  chemical 

attraction. 
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attracllon.  But  what  affords  a  moft  ample 
explanation  and  illuftration  of  our  theory  is,, 
the  Iparks  produced  by  the  mechanical  attri- 
tion of  flint  and  fteel,  when  ftruck,  the  one 
againfl  the  othei*.  Thefe  two  bodies  contain 
a  great  quantity  of  fixed  fire  ;  and  being  of  a 
hard  fubflance  produce  much  fri(5lion  in  co- 
aclion;  but  if  they  are  ftruck  together  in  'va-' 
aio,  no  fire  or  fpark  will  be  produced :  And 
upon  the  fame  principle,  and  without  the  aid 
of  the  fame  agent,  atmofpherical  air,  the  elec- 
tric fire  will  not  produce  the  ignition  of  iron. 

Mr.  Cavendifli  and  Dr.  Prieftley  feem  to 
have  had  difterent  refults,  from  the  pafling  of 
the  ele6lric  fpark  through  common  air.  The 
former  thinks  he  decompounded  the  air  inta 
the  nitrous  acid,  and  the  latter  is  of  opinion, 
that  the  common  air  wa:s  changed  into  fixed 
air.  Thefe  are  the  two  firfl  experimenters,  and 
therefore  deferve  the  greateft  credit.  I  can 
eafily  fappofe,  that  the  atmofpherical  air  would 
be  adled  upon  according  to  the  intenfenefs  of 
the  fpark;  if  then  a  fmall  fpark,  it  might  pro- 
duce only  that  degree  of  heat  or  combuftion, 
capable  to  generate  fixed  air ;  but  if  more  in- 
tenfe,  the  nitrous  acid  would  be  the  refult : 
And  the  obfervations  I  have  made  upon  the 
experiments  favour  this  conclufion,  which  is 
perfe(^tly  conformable  to  our  theory  of  com- 
buftion *.    The  only  obfervation  that  can  be 

made 

*  The  foregoing  experiments  fliow,  that  the  chief  caufe  of 
tbe  diminution  which  common  air,  or  a  mixture  of  common 

and 
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made  from  this  experiment  of  Mr.  Cavendifli, 
juft  named  in  the  note,  is,  that  the  ekaric 
fpark  will  even  decompound  a  part  of  artiiicial 
dephlogifticated  air;  for,  had  Mr.  Cavendilh 
operated  upon  a  purer  kind  of  artificial  de- 
phlogifticated air,  he  would  have  decompound- 
ed a  part  of  it.  The  decompofition  depending 
upon  the  concentration,  or  fixed  pov/er  of  the 

fire 

and  dephlogifticated  air,  fuffers  by  the  electrical  fp.irk,  is  the 
converfion  of  the  air  into  nitrous  acid  ;  but  yet  It  feemed  not 
unlikely,  that  when  any  liquor,  containing  inflammable  mat- 
ter, was  in  contact  with  the  air  in  the  tube,  fome  of  this 
matter  might  be  burnt  by  the  fpark,  and  thereby  diminifh  the 
air,  as  I  fuppofcd  in  the  above-mentioned  paper  to  be  the  cafe. 
The  beft  way  which  occurred  to  me-  of  difcovering  whether 
this  happened  or  not,  was  to  pafs  the  fpark  through  dephlo- 
gifticated air,  included  between  different  liquors  :  For  then, 
if  the  diminution  proceeded  folely  from  the  converfion  of 
air  into  nitrous  acid,  it  is  plain  that,  when  the  dephlogifti- 
cated, aix  was  perfe£lly  pure,  no  diminution  would  take 
place ;  but  when  it  contained  any  phlogifticated  air,  all  this 
phlogifticated  air,  joined  to  as  much  of  the  phlogifticated  air 
as  muft  unite  to  it  in  order  to  reduce  into  acid,  that  is,  two 
or  three  times  its  bulk,  would  difappesr,  and  no  m.ore ;  fo 
that  the  whole  diminution  could  not  exceed  three  or  four 
times  the  bulk  of  the  phlogifticated  air:  Whereas,  if  the  di- 
minution proceeded  from  the  burning  of  the  inflammable 
matter,  the  purer  the  dephlogifticated  air  was,  the  greater 
and  quicker  would  be  the  diminution. 

The  refult  of  the  experiments  was,  that  when  dephlo- 
gifticated air,  containing  only  1-20  of  its  bulk  of  phlogifti- 
cated air  (that  being  the  pureft  air  I  then  had),  was  confined 
between  fhort  columns  of  foap-lees,  and  the  fpark  pafled 
through  it  till  no  further  diminution  could  be  prcceived,  the 
air  loll  43-200  of  its  bulk;  v/hich  is  not  a  greater  diminution 
thannjight  very  likely  proceed  from  the  fiift-mentioned  caufe; 
as  the  dephlogifticated  air  might  eafily  be  mixed  with  a  little 
common  air  while  introducing  into  the  tube.  See  Cavcndifli 
in  the  Philofophical  TranfaCtions,  vol.  Ixxv.  p,  382. 
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fire  of  the  dephlogifticated  ai%.  and  not  at  all 
upon  the  phi ogi flic ated  air  employed. 

He  fays,  he  even  decompounded  phlogifti- 
cated  air;  but  I  much  doubt  the  capacity  of 
this  air  for  decompofition.  He  admitted  liver 
of  fulphur  to  it,  which,  when  under  a  great 
fermentation  in  abforbing  dephlogifticated  ar- 
tificial air,  I  have  known  it  abforb  phlogifti- 
cated  air,  the  fame  as  charcoal.  But  perfe(5lly 
afcercained  of  this  fadl,  we  may  conclude, 
that  if  the  ele(5lrical  fpark  produces  fixed  air, 
it  muft  be  by  decompounding  the  dephlogifti- 
cated air :  And,  a  proper  attention  to  Dr.  Har- 
rington s  experiments  and  arguments,  and  to 
Dr.  Prieftley's,  who  has  followed  him,  muft 
convince  us  that  dephlogifticated  air,  when 
decompounded  by  an  intenfe  combuftion,  (viz. 
in  the  firing  of  inflammable  and  dephlogifti- 
cated airs)  produces  the  nitrous  acid,  without 
■  the  aid  of  phi ogiftic ated  air. 

And,  if  the  experiment  is  repeated  with  at- 
mofpheric  air  only,  the  eledric  fpark  wiU  de- 
compound it,  fometimes  into  fixed  air,  and 
fometimes  into  the  nitrous  acid.  This  recon- 
ciles the  different  refults  of  Mr.  Cavendifla  and 
Dr.  Prieftley,  and  can  no  otherwife  be  ac- 
counted for  but  by  our  theory. 

I  have,  I  hope,  fufficiently  proved  that  Mr. 
Lavoifier  has  entirely  deferted  Dr.  Black's  doc- 
trine ;  and  yet,  in  the  beginning  of  his  no- 
menclature, he  opens  his  introdudion  with 
tuppofing  that  all  vapours  are  the  fame  as  airs,- 
and  that  they  contain  their  heat  in  the  lame 

N  manner ; 


A  Treatise  on  Air. 


manner ;  he  explains  his  hypothefis  by  that 
evaporable  fluid  ether.  Ether,  he  fiiys,  when 
the  weight  of  the  atmofphere  is  taken  from  it, 
will  become  vapour  at  the  heat  of  32  °.  Then, 
agreeable  to  this  hypothefis,  the  caloric,  which 
the  ether  polfefles,  is  what  goes  to  aerilize 
or  evaporize  it.  When  condenfed  in  water, 
it  fhows  very  little  heat ;  but  when  fired,  an 
immenfe  quantity  of  heat  and  light  comes 
from  it :  And  this,  he  fays,  is  principally 
owing  to  the  heat  which  evaporized  it.  But, 
that  the  heat  which  evaporized,  has  little  to  do 
in  the  procefs,  is  proved  from  the  well  known 
experiment  of  a  few  drops  of  ether  being  fud- 
denly  dropt  into  atmofpherical  or  dephlogifti- 
cated  air ;  for  this  is  no  fooner  done,  than  (if 
they  are  fet  on  fire)  there  will  be  an  immediate 
and  vehement  explofion.  If  the  ether  receives 
any  heat,  it  mufi:  be  from  the  air  ;  b^caufe  the 
operation  being  fuddenly  performed,  it  has  no 
time  to  take  any  heat ;  or  at  leafl,  what  it  does 
take  muft  be  from  the  atmofpherical  air. 

Mr.  Lavoifier  would  lay  down  this  general 
hypothefis,  and  make  it  pafs  for  true  dodlrine ; 
that  caloric  repels  the  particles  of  bodies,  like 
water  expanding  a  fpunge ;  and  that  the  heat 
which  this  water  attracts,  upon  the  common 
principle  of  vapour,  is  the  caufe  of  our  atmof- 
phere :  Nay,  he  fuppofes,  conformable  to  his 
hypothefis,  that  the  atmofphere  is  compofed  of 
a  heterogeneous  mixture  of  all  bodies,  even  of 
metallic  j — fuch  an  imagination  has  more  of 
tlie  air  of  romance  in  it,  than  of  the  principles 
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of  true  pliilofophy.  The  caloric  of  ether  then 
is  from  the  heat  imbibed  in  the  evaporation ; 
ami  the  caloric  which  comes  from  it,  when 
burned,  is  not  owing,  in  the  leafl,  to  the  fpirits 
of  wine  of  which  it  is  formed.  But  Mr. 
Lavoifier,  with  all  his  narrownefs  of  caloric  to 
ether,  a6ls  an  oppofite  part  to  the  nitrous  and 
dephlogifticated  marine  acids :  For,  unmind- 
ful of  this  fmooth  theory  of  his,  he  forgets  his 
ftate  of  aerial  vapour,  and  will  have  all  the 
caloric  that  is  produced  from  the  burning  of 
nitre  and  fulphur,  to  come  from  the  condenfed 
gas  in  the  acid.  Gentlemen,  Does  fuch  a  hy- 
pothefis  require  a  refutation  ?  A  little  ferious 
reflection  may  convince  you  that  it  refutes 
itfelf. 

Mr.  Lavoifier  begins  his  chapter  upon  the 
analyiis  of  atmofpherical  air,  with  faying, 
"  From  what  has  been  premifed,  it  follows, 
"  that  our  atmofphere  is  compofed  of  a  mix- 
"  ture  of  every  fubilance  capable  of  retaining 
"  the  galTeous  or  aeriform  ftate  in  the  common 
"  temperature,  and  under  the  ufual  preffure 
"  which  it  experiences.  Thefe  fluids  conftitute 

a  mafs,  in  fome  meafure  homogeneous,  ex- 
"  tending  from  the  furface  of  the  earth  to  the 
"  greateft  height  hitherto  attained,  of  which 
"  the  denfity  continually  decreafes  in  the  in- 
"  verfc  ratio  of  the  fuperincumbent  weight, 
*'  But,  as  I  have  before  obferved,  it  is  pofTiblc 
"  that  this  nrft  ftratum  is  furmounted  by  feve- 

ral  others  confifting  of  very  different  fluids." 
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The  only  comment  I  would  make  upon  this 
paragraph  is,  that  the  word  heterogeneous  fhould 
be  ufed  inftead  of  homogeneous. 

The  experiment  which  firft  fuggefled,  and  is 
the  foundation  of  Mr.  Lavoifier's  dodrine,  ap- 
pears, upon  the  firfl  glance,  to  be  very  much 
in  favour  of  it ;  and,  as  he  fays,  to  prove  it 
both  analytically  and  fyntheticaliy.  If  mer- 
cury is  calcined  in  atmolpherical  air,  the  air 
will  lofe  its  oxygen  gas,  being  imbibed  by  the 
mercury ;  and,  upon  reducing  the  mercury,  a 
quantity  of  oxygen,  gas  will  come  from  it;  the 
mercury  will  be  reduced,  and  the  air  become 
refpirable  again.  Now  let  us  inveftigate  thefe 
phenomena,  and  fee  whether  Mr.  Lavoifier's 
theory,  or  that  of  Dr.  Harrington,  will  beft 
account  for  them. 

Mr.  Lavoilier  fays  that  the  oxygen  gas  is  a 
pure  element.  Dr.  Harrington  fays  atmofphe- 
rical  air  is  formed  of  hre,  fixed  air,  (or,  as  Mr. 
Bergman  with  greater  propriety  calls  it,  the 
aerial  acid)  and  water;  but  the  fa6litious 
oxygen  gas  of  an  acid,  water  and  earth.  Now 
Mr.  Lavoifier  allows  that  the  reducing  of  me- 
tals is  an  a6l  of  combuflion,  which  is  flrikingly 
feen  in  the  reducing  of  iron  by  burning.  And 
Mr.  Lavoifier  mufl  alfo  allow  that,  when  moft 
bodies  are  burned  in  atmofpherical  air,  the 
oxygen  gas  turns  to  the  aerial  acid  or  fixed  air; 
and  that,  into  whatever  this  oxygen  gas  is 
turned  in  the  burning  of  mercury,  it  is  im- 
bibed by  the  calx.  I  fliould  exped  that  Mr. 
Lavoifier  will  allow  me  to  fuppofe,  that  the 
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combiiftlon  of  one  body  is  much  the  fame  as 
the  combuftion  of  another,  (juft  as  the  refpi- 
ration  of  one  animal  is  Uke  to  that  of  another) 
that  is,  adls  the  fam.e  upon  oxygen  gas.  Then 
I  will  fuppofe  that  the  burning  of  the  mercury, 
and  mod  of  the  bodies  upon  this  earth,  is 
the  fame,  and  that  they  all  turn  oxygen  gas 
to  an  acid  air.  In  one  cafe  only,  the  oxygen 
gas  is  not  imbibed  by  the  burning  body,  but 
in  the  other  it  is.  Then  let  us  fuppofe  that 
this  fixed  air,  or  aerial  acid,  is  imbibed  by  the 
calx  of  mercury.  That  the  calx  of  mercury 
has  a  great  attraction  for  air,  is  a  fadl  which 
has  been  long  known  in  chcmiftry.  I  will 
give  Mr.  Lavoifier  an  example.  The  corro- 
live  fublimate  of  mercury,  if  united  to  an 
alkaline  fait,  the  Jal  ahfinthii  for  inftance  ;  the 
marine  acid  will  leave  the  calx  of  mercury, 
and  unite  itfelf  to  tlie  alkali ;  and  the  fixed  air 
of  the  alkali  will  unite  itfelf  to  the  calx  of  mer- 
cury. This  experiment  is  well  known  to 
chemifts  :  And  it  is  equally  well  known,  that  if 
this  calx  of  mercury  is  expofed  to  heat,  it  will 
form  oxygen  gas,  and  the  mercury  will  be  re- 
duced. Dr.  Harrington  fays  in  his  Letter, 
p,  88.  "  But  even  fixed  air  may  be  formed  into 
"  pure  dephiogifticated  air,  if  united  with  the 
"  calx  of  mercury  (this  calx  we  have  all  along 
"  proved  to  have  the  greateft  attraciion  for 
*'  concentrated  fire)  viz.  in  the  experiment  of 
"  the  corrofive  fublimate  being  decompounded 
"  by  an  alkali ;  if  expofed  to  fire,  it  will  yield 
"  empyreal  air  3  but  it  cannot  bear  the  expla- 

*'  nation 


94 


A  Treatise  on  Air. 


nation  that  Mr.  Kirwan  gives  of  it,  viz.  the 
"  fixed  air  being  decompounded  ;  for  if  the  fire 
"  is  not  puflied,  you  will  get  the  dephlogiili- 
"  Gated  air  from  it,  and  the  calx  will  not  be 
*'  reduced :  Nay,  to  fliew  that  the  calx  is  not 
"  phlogifticatcd  after  this  procefs,  agreeable 
"  to  Dr.  Prieftley's  own  teft,  it  will  form  with 
"  the  nitrous  acid,  pure  dephlogifticated  air 
"  again ;  or  if  united  with  the  marine  acid, 
"  and  then  precipitated  again  with  the  alkali, 
"  it  will  form  again  pure  dephlogifticated  air. 
"  Our  theory  here  appears  fo  rational,  that 
**  when  this  dephlogifticated  air  is  burned,  it 
*'  will  be  decompounded  ;  that  is,  its  fire  will 
*'  be  feparated  from  the  fixed  air,  both  being 
"  produced  in  the  procefs  of  burning." 

Now,  it  is  evident  that  combufiion,  or  the 
fetting  loofe  a  quantity  of  actual  fire,  has  the 
power  of  turning  the  oxygen  gas  to  an  acid  ; 
and  we  mufl  fuppofe  that  the  aerial  acid,  when 
condenfed  in  the  mercury,  muft  become  con- 
centrated, forming  an  acid  of  much  greater 
acidity.  That  fire  will  turn  the  pure  part  of 
atmofpherical  air  into  fixed  air,  has  been  fully 
fliown  in  this  letter ;  viz.  the  ele'drical  fpark 
taken  in  atmofpherical  air;  and  it  will  alfo 
turn  oxygen  gas  into  the  nitrous  acid.  It  has 
likewife  been  proved,  that  when  nature's  oxy- 
gen gas  of  the  atmofpherical  air,  and  the  fac- 
titious oxygen  gas  of  chemifts,  are  operated 
upon  by  pure  fire,  (fee  p.  84.  of  this  Treatife) 
that  they  will  be  turned  to  the  nitrous  acid. 

■  Then 
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Then  we  are  clearly  brought  to  this  conclu- 
fion,  that  acids  and  the  calx  of  mercury  pro- 
duce oxygen  gas  ;  and  what  diredlly  confirms 
this  conclufion  is,  that  if  an  acid,  either  of 
nitrous,  vitriolic,  or  fixed  air,  is  added  to  the 
calx  of  mercury,  they  produce  oxygen  gas. 

Chemifts  fay,  that  this  produdlion  of  oxygen 
gas,  is  from  the  oxygen  gas,  which  they  fup- 
pofe  the  acids  and  the  calx  poflefs.  But  with 
refpect  to  thofe  other  bodies  which  are  faiid  to 
polfefs  oxygen  gas,  try  if  they  will  produce 
oxygen  gas  with  the  calx  of  mercury ;  and 
{learn,  as  they  fay,  is  capable  of  decompofition ; 
then  water  (for  inftancc)  feems  to  be  the  moft 
proper  body,  as  containing  the  greateft  quan- 
tity of  oxygen  gas :  And  Hkewife  the  calx  of 
mercury  has  a  ftrong  attracflion  for  its  inflam- 
mable air.  Water  then,  conformable  to  them, 
fliould  be  the  mofl  proper  for  the  calces  to  get 
oxygen  gas  from ;  and  therefore  the  propereft 
body  to  unite  to  the  calx  of  mercury  :  But  it 
will  not  anfwer  to  unite  the  calx  with  this  nor 
any  other  body,  but  only  with  acids.  Moreover, 
what  ftrikes  diredly  againft  their  hypothefis 
is ;  the  factitious  oxygen  gas  is  fully  proved, 
by  Dr.  tiarrington,  to  be  a  different  kind  of 
gas,  from  the  pure  part  of  atmofpherical  air. 

Then,  in  this  cafe,  we  mufh  be  allowed  to 
fay,  that  the  bodies,  neceffary  to  produce 
oxygen  gas,  are  an  acid,  the  calx  of  mercury 
and  water.  It  is  well  known  that  acids  and  the 
earth  of  metals  have  a  ftrong  attradlion  for  each 
other  J  and  thefe  two  bodies  have  a  ftrong  at- 
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tradlion  for  fire  or  phlogiilon.  The  nitrous 
acid,  by  being  expofed  to  a  great  heat,  becomes 
red  and  phlogifticated  ;  and  the  calx  of  mercii-^ 
ry  has  fo  ftrong  an  attra6tion  for  fire,  tliat  heat 
alone  will  reduce  it.  And,  as  to  phlogifton,  the 
nitrous  acid  has  fo  very  ftrong  an  attracllon 
for  it,  that  chemifts  have  placed  thefe  two  at  the 
head  of  the  table  of  attratftions;  and  the  calx 
of  mercury  greatly  attracts  heat  and  becomes 
reduced.  It  is  no  lefs  true  that  heat  will  aerilize 
both  the  nitrous  acid  and  the  mercury. 

Now,  under  a  review  of  all  thefe  circum- 
ftances,  are  v/e  not  authorized  to  fuppofe  that, 
w|ien  thefe  bodieSj  the  acid,  the  calx  and  water, 
arp  for  a  long  time  expofed  to  a  great  heat, 
that  they  will  fix  a  quantity  of  this  heat  or 
fire,  and  be  aerilized  with  it,  forming  that 
neutral  phlogifticated  body,  called  oxygen  gas. 
The  aclion  of  the  fire  implies  this ;  for  when 
they  become  red,  they  give  out  only  empyreal 
air  :  And  it  is  very  well  known  that  fire  or 
phlogifton  reddens  the  nitrous  acid. 

That  the  acid  gets  neutralized  with  the  fire 
and  water,  appears  from  Mr.  Cavendifii's  ex- 
periments *.  This  procels  is  ftill  more  evi- 
dent 

*  A  ftrong  confirmation  of  this  is,  that  red  precipitate, 
which  is  one  of  the  fubftanccs  yielding  dephlogifticated  air 
in  the  greateft  quantity,  and  which  is  prepared  by  means  of 
the  nitrous  acid,  contains  in  reality  no  acid.  This  I  found 
by  grinding  400  grains  of  it  with  fpirits  of  fal  ammoniac,  and 
keeping  them  together  for  feme  days  in  a  bottle,  taking  care 
to  fhake  them  frequently.  The  red  colour  of  precipitate  was 
lendered  pale,  but  not  entirely  deftroycd  5  being  then  waflied 
^  with 
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dent  in  lead.  If  lead  is  burned  in  a  quick 
way  in  atmofpherical  air,  it  will  form  only  the 
grey  calx  of  lead,  as  it  imbibes  the  acid  of 
the  air  in  its  redudion  :  And  if  the  calx  is  ex- 
pofed  to  a  great  heat,  it  will  give  back  again 
only  that  acid.  But  if  this  lead  is  calcined  in 
a  gentle  way,  by  being  expofed  to  the  rever- 
beration of  the  heat,  it  becomes  gradually  red^ 
till  at  laft  the  red  is  highly  florid,  and  of  the 
fame  colour  as  the  calx  of  mercury. 

That  the  calces  become  red  from  the  fixed 
fire  in  them,  is  flrongly  confirmed  by  this,  that 
their  colour  is  fimilar  to  that  which  the  blood 
receives  in  the  lungs  •  this  has  been  fully 
proved  by  Dr.  Harrington,  to  proceed  from  no 
other  caufe,  but  receiving  fire  or  phlogiflon : 
And  what  farther  corroborates  this  opinion  is, 
that  alkaline  falts,  which  I  hope,  I  may  now 
be  allowed  to  call  fixed  fire,  will  produce  the 
very  fame  effed:  upon  the  blood,  forming  it 

O  into 

ty'ith  water  and  filtered,  the  clear  liquor  yielded  on  evapora- 
tion not  the  leaft  ammoniacal  fait. 

•  It  is  natural  to  think,  that  if  any  nitrous  acid  had  been 
contained  in  the  red  precipitate,  it  would  have  united  to  the 
volatile  alkali  arid  have  formed  ammoniacal  nitre,  and  would 
have  been  perceived  on  evaporation ;  but  in  order  to  deter- 
mine more  certainly  whether  this  would  be  the  cafe,  I  dried 
fome  of  the  fame  folution  of  quickfilver  from  which  the  red 
precipitate  was  prepared  with  a  lefs  heat,  fo  that  it  acquired 
only  an  orange  cobur,  and  treated  the  fame  quantity  of  it 
with  volatile  alkali  in  the  fame  manner  as  before.  It  imme* 
diately  caufed  an  efTcrvefcence,  changed  the  colour  to  grey, 
-and  yielded  52  grains  of  ammoniacal  nitre.  See  Cavendim 
in  the  Philofophical  Tranfaftions,  vol.  Ixxiv.  p.  142. 

This  phenomenon  is  owing  to  the  fire  ntfutralizing  the 
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into  tliat  high  florid  red  colour,  and  oils  the 
fame. 

That  part  of  the  mercury  goes  along  with 
the  acid,  in  forming  the  oxygen  gas,  hath  been 
fully  proved  by  Dr.  Prieftley  :  This  is  ftill 
farther  confirmed  by  nitre.  Nitre  is  that  body 
beft  adapted  to  form  oxygen  gas,  an  ounce 
producing  half  an  ounce  of  oxygen  gas.  Now, 
alkaline  falts  are  found  to  be  already  fixed  and 
concentrated  by  nature  ;  therefore,  part  of  the 
procefs  is  already  executed,  the  fire  being  al- 
ready fixed :  Confequently,  the  acid  and  the 
alkali  only  want  fire  enough  to  aerilize  them. 

What  then  mufl  we  think  of  that  hypothefis, 
which  fuppofes  that  a  flrong  acid,  and  an  al- 
kali can  be  feparated  after  they  are  united,  and 
they  fay,  that  by  a  fuppofcd  feparation,  and  a 
fuppofed  attradlion,  the  acid  is  decompounded 
of  its  oxygen  gas  and  phlogifticated  air.  But 
where  is  their  proofs  that  alkalies  have  any 
attraction  for  phlogifticated  air?  They  have 
none.  Nay,  the  moft  whimfical  (or  fhall  I  call 
it  abfurd)  part  of  all  is,  (as  Dr.  Harrington 
has  fhown,  fee  p.  17.  of  this  Treatife)  that 
Dr.  Prieftley  got  fuch  a  quantity  of  airs  from 
nitre  ;  that  in  one  procefs  the  alkali  muft  have 
attracted  the  acid's  dephlogifticated  air,  and  its 
phlogifticated  air  in  the  other  procefs ;  and  in 
both  cafes,  both  airs  being  nearly  above  the 
weight  of  die  acid:  But  enough  of  fuch  abfur- 
dities. 

Dr.  Harrington  fays  in  his  Letter,  p.  87, 
"  But  the  moft  ftriking,  is  the  acid  called  fixed 
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"  air.  Calcareous  earths  are  well  known  to 
"  chemirts  to  confift  of  pure  fixed  air,  and  the 
"  pure  calcareous  earth;  if  expofed  to  fire,  they 
"  will  produce  different  airs,  viz.  fixed  air, 
"  phlogiflicated  air,  common  air,  dephlogifti- 
"  cated,  and  inflammable  air:  Jufl  agreeable 
"  to  this  regular  gradation,  proving  that  the 
"  fire  combines  with  the  acid  and  earth,  firfl 
"  expelling  the  fixed  air  that  is  loolely  combin- 
"  ed  with  the  earth ;  then  the  acid  that  has 
*'  got  a  fmall  faturation  of  fire,  and  as  the  fire 
"  increafes,  forming  a  regular  gradation,  fo  as 
"  at  laft  to  form  inflammable  air:  But,  agree- 
*'  able  to  their  explanation,  the  fixed  air  mufl  be 
"  formed  of  all  thefe  airs.  That  the  calcareous 
"  earth  is  not  impregnated  with  phlogifton,  is 
"  proved  from  its  forming  pure  dephlogifli- 
"  cated  air  with  the  nitrous  acid,  and  from  its 
"  being  all  capable  of  being  formed  into  phlo- 
"  giflicated  air  with  the  vegetable  acid ;  here, 
"  agreeable  to  the  new  aerial  proofs,  it  cannot 
"  certainly  be  fappofed  to  be  all  pure  phlogif^ 
"  ton.  Therefore  it  furely  cannot  admit  of 
"  any  other  explanation,  than  the  one  which 
"  our  theory  give  of  it."  The  fixed  air  jufl 
runs  the  fame  gauntlet  with  the  eledlric  fpark, 
producing  the  fame  airs.  Dr.  Prieflley  likewife 
fays,  vol.  III.  p.  89,  "  When  I  had  recourfe  to 
"  my  tall  glafs-velTels,  I  ufed  an  ounce  of  falt- 
**  petre  pounded ;  and  filling  the  veffel  up  to 
"  the  mouth  with  pounded  flint,  I  took  the 
"  produce  of  air  at  nine  times,  each  about 
*'  three  quarters  of  an  ouncc-meafure.  The 
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"  firfl  produce  was  not  quite  fo  good  as  com- 
"  naon  air,  the  fecond  was  of  the  fame  degree 
"  of  purity  with  common  air,  the  third  rather 

worfe  ;  but  the  fourth  was  fo  far  dephlogif- 
"  Gated,  that  one  meafure  of  it,  and  two  of  ni- 
"  trous  air,  occupied  the  fpace  of  one-fifth  lefs 
"  than  one  meafare.  The  fifth  produce  was 
*'  ftill  better ;  for  one  meafure  of  it,  and  two 
"  of  nitrous  air,  occupied  the  fpace  of  half  a 
"  meafure.  The  ninth  was  about  the  fame 
"  degree  of  purity ;  and  the  reft,  I  prefume, 
"  were  not  much  different." 

One  of  the  experiments  which  induced  che- 
mifts  to  adopt  their  prefent  hypothefis,  was, 
that  upon  the  nitrous  air  being  added  to  pure 
air,  they  would  produce  a  fermentation,  and 
decompound  each  other.  Now,  to  take  the 
oxygen  gas,  which  is  formed  from  nitre,  and 
mix  it  with  nitrous  air,  which  is  proved  to  be 
an  acid  air,  as  the  acid  predominates  in  it : 
For,  if  it  is  neutralized  as  in  nitrous  dephlo- 
gifticated  air,  fo  as  not  to  affedH:  the  vegetable 
juices,  it  will  not  decompound  pure  air.  That 
nitrous  air  is  compounded  of  the  nitrous  acid, 
appears  clear  from  the  ele(5lric  fpark  decom- 
pounding 3-4  of  it  into  that  acid.  Upon  its  be- 
ing mixed  with  the  oxygen  gas  from  nitre,  the 
acid  will  chemically  attradl  the  fixed  fire  or  al- 
kaline fait  of  the  oxygen  gas,  as  being  a  ftronger 
acid  than  its  own;  which  is  aerilized  and 
weakened :  In  confequence  of  this,  they  will 
produce  an  efFervefcence  or  fermentation,  and 
fo  much  fire  will  be  fet  loofe  from  both  airs,  as 

fliall ; 
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fhall  caitfe  them  to  be  decompounded,  forming 
a  phlogiflicated  nitrous  acid.  That  this  is  re- 
ally the  cafe,  is  evident  form  one  of,Dr.  Prieft- 
ley's  experiments.  He  fays  the  nitrous  vapour 
will  equally  decompound  pure  air.  He  aifo 
fays,  vol.  III.  p.  193,  "  Laftly,  I  found,  in  the 
"  courfe  of  thefe  experiments  that  the  powder  of 
"  this  red  vapour  to  phlogifhicate  common  air 
was  much  greater,  and  a6led  much  quicker, 
"  than  I  had  imagined  when  1  made  the  fir  ft  ob- 
*'  fervation  of  the  kind.  For  after  the  former 
"  obfervation,  I  filled  another  phial  with  the 
"  red  vapour,  and  immediately  afterwards 
"  opened  it  under  water ;  when  the  water, 
"  rufhing  in,  filled  about  half  of  it,  and  the 
"  remaining  air  was  found  completely  phlogif- 
"  ticated,  not  being  in  the  leaft  affedled  by  ni- 
"  trous  air."  The  vapour  here  named  is  the 
pure  condenfable  nitrous  vapour. 

This  is  Mr.  Lavoifier's  grand  argument ;  for 
fuppofing,  that  the  oxygen  gas,  with  a  great 
part  of  its  caloric,  is  condenfed  into  the  nitrous 
acid ;  or  when  the  nitrous  and  oxygen  gas 
decompound  each  other,  tliat  they  will  produce 
little  heat  comparatively.  But  the  caufe  is  this, 
in  their  condenfation,  the  greateft  part  of  their 
fixed  fire  or  phlogifton  is  not  fet  loofe  or  free, 
but  is  condenfed  with  the  airs. 

For,  according  to  our  theory,  we  i^ave  fliown 
that  pure  air  muft  necefTarily  poffefs  both  fixed 
fire  and  an  acid,  in  order  to  fupport  combufti- 
on.  The  fame  argument  will  take  place,  when 
t.he  faditious  dephlogifticated  air,  from  the 

calx 
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calx  of  metals  and  the  nitrous  acid,  are  decom- 
pounded by  the  nitrous  air:  For  the  nitrous 
acid  of  the  nitrous  air  attrads  the  fixed  fire, 
which  is  neutralized  or  concentrated  with  the 
acid,  water,  and  a  fmall  part  of  the  earth  of  the 
calx,  which  form  oxygen  gas ;  as  having  a 
ftronger  attra(5lion  for  the  fire,  than  the  airs  acid 
have.  Dephlogifticated  nitrous  air,  which  is 
a  compound  of  the  nitrous  acid  and  phlogifion, 
more  amply  confirms  this  do(5trine ;  for  the 
nitrous  air  will  not  decompound  itj  its  acid 
being  equally  as  flrong,  being  the  fame  acid  as 
that  which  the  nitrous  air  poifelTes  ;  f.  e.  being 
weakened  by  no  operation,  but  what  tlie  ni- 
trous acid  itielf  has  undergone 

Now,  I  hope,  we  have  clearly  fliewn  by  a 
regular  chain  of  reafoning,  and  convincing 
arguments,  how,  and  of  what,  dephlogifticated 
air  is  formed.  We  fliall  next  examine  Mr. 
Lavoifier's  explanation  of  thefe  phenomena. 
Agreeable  to  his  theory,  all  calces  of  metals 
Ihould  poflefs  dephlogifticated  air;  and  fliould, 
upon  their  reduction,  give  out  their  oxygen 
gas.  However,  we  find  no  calces  do  it,  but 
the  merairiiis  calcinatus  per  fe  and  minium.  Dr. 
Harrington  fays,  that  their  giving  out  dephlo- 
gifticated air,  may  be  owing  to  their  being 
formed  into  calces  by  fo  mild  a  procefs  ;  and 
therefore,  they  imbibe  their  oxygen  gas  entire, 
without  decompounding  it :  For,  as  the  calcin- 
ation is  effeded  by  the  heat  expeUing  their 

phlogifton 

*  Dr.  Harrington  has  fully  proved,  that  fire  is  attradted 
fixed  by  acids  and  earths.    See  his  Thoughts  on  Air. 
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phlogiflon  entire,  and  imbibing  the  oxygen 
gas ;  fo,  no  other  calces,  but  thefe  two,  will 
give  out  oxygen  gas,  becaufe  their  calcinations 
being  ftronger,  require  adlual  combuftion. 

But  here  I  muft  beg  leave  to  differ  from 
Dr.  Harrington,  and  fuppofe,  that  adual  coni^ 
bullion  takes  place  in  all  the  calcinations  :  For, 
Mr.  Lavoifier  found,  that  in  the  calcination  of 
mercury,  he  could  not  get  it  to  imbibe  all  the 
oxygen  gas  of  atmofpherical  air:  The  calcin- 
ation ftopped  before  the  air  was  quite  injured; 
The  cafe  is  juft  the  fame  in  every  combuftion. 
A  candle,  for  inflance,  will  not  burn  in  atmof^ 
pherical  air,  till  it  has  totally  confumed  the  air, 
leaving  it  in  the  fame  ftate  as  the  calx  of  mer- 
cury. And  Dr.  Harrington,  I  dare  fay,  wil! 
agree  with  me,  that  combuftion  muft  turn 
oxygan  gas  to  an  acid ;  i.  e.  take  from  it  its  fixed 
fire,  which  neutralized  the  acid:  Befides,  the 
time  requifite  for  both  thefe  calces  to  be  ex- 
pofed  to  a  ftrong  heat,  implies,  that  they  are 
both  receiving  or  concentrating  heat  at  the 
fame  time  otherwife  they  will  not  give  out 
dephlogifticated  air. 

Mr.  Lavoifier  himfelf  found,  that  moft  cal- 
ces can  be  reduced  by  a  ftrong  mirror,  without 
addition ;  and  Dr.  Prieftley  found,  that  in  their 
redudion,  they  do  riot  give  out  oxygen  gas, 
but  only  an  acid  air.  Nay,  fome  retain  their 
acid  fo  ftrong,  that  the  fire  will  not  expel  it, 
though,  neverthelefs,  they  will  be  reduced. 
And  (as  Dr.  Harrington  very  properly  ob- 
ferves)  did  their  redu^ion  depend  upon  their 

being 
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being  feparated  from  their  fixed  air,  or  oxygen 
gas,  they  fliould  be  reduced,  as  they  parted 
with  them.  But  you  may  get  all  their  airs 
from  them,  and  they  will  Hill  continue  calces. 
I  took  an  ounce  of  minium,  and  reduced  it 
with  inflammable  air  ;  and  I  accurately  noted 
the  quantity  it  imbibed  from  its  reduction. 
I  then  took  from  the  fame  quantity  of  minium 
all  its  oxygen  gas,  it  producing  a  conliderable 
quantity ;  I  then  reduced  this  minium  in  the 
fame  inflammable  air,  and  found,  that  it  took 
an  equal  quantity  of  the  air  for  its  reduc- 
tion. Now,  Mr.  Lavoifier,  I  fliould  certain- 
ly think,  mufl;  allow  this  experiment  to  be 
deciflve  againfl:  his  theory. 

Dr.  Harrington  hath  clearly  proved  the  fol- 
lowing facls  ;  namely,  that  the  calx  of  iron, 
made  by  fteam,  is  formed  by  the  calx  imbib- 
ing the  pure  water  ;  and,  that  the  calx  of  iron, 
formed  by  burning  it  with  the  oxygen  gas,  is 
from  its  imbibing  the  acid  contained  in  the 
gas  :  But  nothing  but  pure  water  is  found  in 
the  calx  made  by  flieam.  I  have  likewife  found, 
that  the  calx  of  mercury  made  in  diftilled 
water,  by  flirong  agitation,  (a  mill,  for  inftance, 
one  of  Dr.  Priefliley's  experiments)  will  give 
out  no  oxygen  gas,  but  pure  water  only,  at  its 
reduction;  and  yet  Dr.  Priefl:ley  has  proved  it 
to  be  a  calx,  viz.  the  precipitate  per  fe.  See 
Priefliley,  vol.  iv.  And  I  have  found,  that,  at 
its  redudion,  it  imbibes  inflammable  air,  and. 
is  a  calx  fimilar  to  that  made  from  iron  by 
water. 

we* 


A  Treatise  on  Air," 


We  have  proved  that  metals  may  be  calcined 
without  oxygen  gas;  and  had  Mr.  Lavoifier 
only  looked  into  the  different  recent  chemi- 
cal experiments,  he  muft  have  feen  his  hy- 
pothecs flatly  contradicted.  I  have  found, 
that  if  air  is  admitted  in  a  flow  and  gradual 
manner  to  phofphorus,  the  phofphorus  being 
flightly  moiftened,  fo  as  to  diminifli  the  intenfe- 
nefs  of  its  combuftion,  the  deflagration  will 
be  fo  gentle,  as  not  to  imbibe  the  pure  air, 
but  only  turn  it  into  fixed  air:  Yet  neverthe- 
lefs,  the  phofphorus  is  turned  into  the  phofpho- 
ric  acid.  Now,  both  thefe  faCts  are  in  direcft 
oppohtion  to  their  theories.  For,  the  pure 
air  ought  not  to  have  been  changed  into  fixed 
air,  and  the  phofphorus  fliould  not,  without: 
imbibing  the  pure  air,  have  formed  the  phof- 
phoric  acid.  In  a  word,  conformable  to  Mn 
Lavoifier's  hypothefis,  there  ought  to  have 
been  no  combuftion  or  heat,  unlefs  the  air 
was  imbibed  into  the  body  of  the  phofphorus ; 
for  the  phofphorus  pofl^efles  no  carbone  Bun 
what  Dr.  Harrington  fays  in  his  Letter,  is  ftill 
more  oppofite  to,  and  more  ftrongly  proves 
the  falfenefs  of  Mr.  Lavoifier's  theory  §, 

P  In 

*  Thefe  obfervations  and  experiments  certainly  require 
an  anfwer,  and  yet  the  chemical  philofophers,  to  whom  they 
were  addreFed,  have  not  yet  deigned  to  give  one  :  Da 
they  not  think  them  worthy  of  an  anfwer?  Or,  (which  is 
very  probably  the  reafon  of  their  filence)  Do  they  deem  them 
unanfwerable  ? 

§  But  let  us  try  the  phofphoric  acid  with  the  calces  oE 
metals;  by  being  mixed  with  minium,  Dr.  Piieftley  found, 
jnaead  of  its  giving  empyreal  ^ir,  it  in  reality  formed  inflam-. 

mablc 
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In  reading  the  works  of  the  immortal 
Scheele,  who  was  well  grounded  in  the  doc- 
trines of  the  old  chemical  fchool,  and  perfed-  | 
ly  acquanted  with  its  principles ;  we  find  a  i 
clear  proof,  that  different  chemical  bodies,  by  j 
being  expofed  to  heat,  become  phlogifticated.  i 
But  he  erred  by  embracing  that  theory  which 
maintains,  that  fire  is  compounded  of  phlogif- 
ton 

mable  z'lr.    He  fays,  vol.  IV.  p.  136,  ^' In  order  to  try  j 
whether  this  acid  had  any  of  the  properties  of  the  nitrous  'i 
acid,  I  mixed  it  with  fome  minium  out  of  which  all  the  air 
had  been  expelled  by  heat.    This  fubftance,  in  this  ftate,  I  |j 
had  found,  when  mixed  with  nitrous  acid,  yields  dephlogifti- 
cated  air,  but  no  air  at  all  with  the  vitriolic  or  the  marine 
acid.    The  phofphoric  acid  mixed  with  this  minium  with  1 
little  or  no  fenfible  heat,  but  the  mixture  expofed  to  the  flame 
of  a  candle,  yielded  air  very  plentifully,  and  it  was  very  tur-  j 
bid.    I  received  it  in  lime  water,  but  it  did  not  precipitate  j 
the  lime,  except  in  the  fmalleft  degree.    The  air  I  got  in  I 
this  method  was  not  afFe6led  by  nitrous  air,  nor  did  it  alFecl 
common  air,  but  was  ilrongly  inflammable,  burning  with  a 
bright  white  flame;  and  the  fmell  of  the  air  was  the  fame 
with  that  of  the  ftrong  fmell  of  phofphorus.    The  yellow 
minium  became  of  a  darkifli  grey  colour,  or  nearly  black  by  j 
this  procefs."  | 

This  muft  appear  inexplicable  according  to  the  modern 
dodrines,  for  it  is  well  afcertained  by  experiment,  that  the 
phofphoric  acid  is  phofphorus  robbed  of  its  inflammable  air ; 
for,  by  uniting  it  with  inflammable  air,  phofphorus  is  again 
formed.  But  Mr.  Lavoifier  fays,  that  the  phofphoric  acid  is 
phofphorus  and  empyreal  air;  then,  if  that  was  the  cafe, 
from  whence  comes  the  inflammable  air  when  the  acid  is 
diftilled  with  the  calx  of  lead  ?  The  calx  of  lead,  agreeable  to 
the  modern  theories,  is  likewife  foimed  of  empyreal  air  and 
lead;  if  the  procefs  is  puflied  with  a  llrong  fire,  the  calx  is 
formed  into  lead;  here  there  is  not  only  the  empyreal  air  of 
the  phofphorus,  but  likewife  that  of  the  calx  loft.  And  like- 
wife  here  rs  a  great  deal  of  phlogiiton  generated ;  fo  much 
phlogifton  or  inflaminable  air  (without  taking  to  account  the 

phlogifton 
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ton  arid  pure  air  ;  and  confequently  he  fuppof- 
ed,  that  fire  is  decompounded  in  paffing  thro* 
bodies,  its  phlogifton  being  attracted  by  the 
body,  and  its  pure  air  fet  loofe.  However, 
the  tacl,  that  bodies  become  phlogifticated,  is 
proved  iDy  him  in  its  fulleft  extent. 

He  alio  very  clearly  proves,  that  the  calx  of 
lead  and  manganefe,  have  the  power  of  dephlo- 

P  2  gifticating 

phlogifton  of  the  metal)  as  to  form  the  fame  quantity  of  the 
phofphoric  acid  and  minium  which  was  ufed  in  the  procefs^ 
into  phofphorus  and  lead. 

This  is  an  experiment  which  of  itfelf  overturns  all  their 
theories.  According  to  Mr.  Lavoifier's  theory,  here  was 
nothing  to  form  the  inflammable  air  produced  in  the  procefs, 
and  the  calx  when  reduced,  would  part  with  its  empyreal  air. 
Then  what  comes  of  it,  and  what  comes  of  that  which  the 
phofphoric  acid  is  fuppofcd  to  be  formed  of,  according  to  Mr. 
Lavoifier  ?  The  phosphoric  acid  Ihould  have  been  decom- 
pounded, forming  phofphorus,  and  its  em^pyreal  air  fliouid 
have  been  formed  in  the  procefs,  inftead  of  inflammable  air. 
Mr.  Kir  wan  fays  the  phenomena  from  the  diftiliation  of  the 
calx  of  lead  and  acids,  are  from  the  fixed  air  being  decom- 
pounded ;  which  decompofition  forms  empyreal  air,  and  re- 
duces the  calx :  But  here  there  is  no  empyreal  air  formed, 
but  inflammable  air,  and  yet  the  calx  is  reduced. 

Without  running  into  wild  theories,  there  is  not  a  more 
clear  chemical  fadt,  than  that  the  fire  is  neutralized  and  con- 
centrated in  this  procefs,  forming  with  the  phofphoric  acidj 
the  inflammable  air,  which  burns  like  phofphorus  (proved  by- 
reducing  it)  and  with  the  metal  forming  phlogifton.  That 
this  is  clear,  is  proved,  becaufe  the  phofphoric  acid,  when  ex- 
poled  to  a  ftrong  permanent  heat,  will  form  phofphorus; 
and  likcwife  the  calx  of  lead  with  a  ftrong  fire  will  be  re- 
duced. But  it  is  abfurd  to  fay,  that  ih  one  cafe  the  phofpho- 
ric acid  muft  part  with  its  fuppofed  empyreal  air  before  it 
can  form  phofphorus,  and  likewife  the  calx  its  empyreal  air 
before  it  can  be  reduced.  For  in  this  procefs  (viz.  with  the 
phofphoric  acid  and  minium)  there  is  no  empyreal  air  ge-» 
nerated. 

Inftead 
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gifticating  the  mineral  acids.  Were  Mr.  La- 
voifier  to  take  an  accurate  and  candid  review 
^of  his  experiments,  he  would  fee  the  propriety 
of  giving  up  his  opinion,  that  the  dephlogifti- 
cation  is  produced,  from  imbibing  the  oxygen 
gas.  For,  it  is  impoflible  for  him  to  produce 
this  efFe6l,  by  expofing  the  mineral  acids  to 
pure  air  ;  and  yet  they  fliould  do  it,  fmce  their 

attradlion 

Inftead  of  difputlng  plain  unanfwerable  facls,  we  fhculd  1 
have  fuppofed  it  a  priori ;  for  heat  or  fire  muft  be  matter,  j 
and  that  this  matter,  like  other  bodies,  is  capable  of  uniting  ' 
with  other  kinds  of  matter.  There  is  no  way  of  getting  over  j 
this,  without  fuppofing,  as  Plato  did,  that  it  was  a  Ipirit. 
One  of  the  greateft  philofophers,  viz.  Dr.  Franklin,  whofe 
judgment  atid  penetration  in  viewing  into  nature's  operations, 
■are  the  ftrongell,  formed  the  opinion  of  fire  uniting  with 
different  bodies.  He  judged  from  his  general  obfervations; 
but  here  we  have  clear  and  obvious  chemical  experiments, 
which  will  bear  no  other  explanation.  It  is  an  opinion  that 
chemifts  have  always  have  entertained. 

The  calces  of  metals,  they  fay,  are  formed  by  the  metals 
imbibing  the  oxogynous  principle,  which,  is,  according  to 
Mr.  Lavoifier,  empyreal  air,  and  according  to  Mr.  Kirwan, 
fixed  air.  Though  metals  are  calcined  by  air,  acids,  and 
water,  nay  fulphur;  yet  it  is  all,  they  fay,  through  their 
attrafting  fixed  or  empyreal  air.  But  to  allov/  them  the 
ftrangc  fuppofition,  that  air,  acids,  and  water,  contain  either 
empyreal  or  fixed  air  they  themfelves  teach  that  fulphur 
contains  neither  of  thefe  airs.  The  immortal  Scheele  found 
that,  in  diftilling  the  calces  of  metals  ,  with  fulphur,  the 
calx  attrafted  part  of  the  fulphur's  phlogifton,  becoming 
phlogifticated,  and  that  the  fulphur  was  changed  in  confe- 
quence,  into  a  volatile  fpirit  of  fulphur;  but  that  will  beTaid 
is  owing  to  the  fulphur's  attracting  the  oxogynous  principle 
from  the  calx.  Even  the  calx  of  iron,  formed  by  the  fteam 
of  water,  will  produce  thcfe  phenomena.  I  took  the  diffe- 
rent calces  of  lead,  minium,  litharge,  &c.  and  after  difcharg- 
ioc  fill  the  air  from  them,  (this  fuppofed  oxogynous  principle) 
yet  the  fame  volatile  fpirit  was  formed,  and  the  calx  became 
"  phlogifticated. 
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attradlion  for  it  is  faid  to  be  fo  great,  as  to  rob 
the  calx  of  lead  of  pure  air,  whofe  attrac5lion 
for  it  is  faid  to  be  fo  great.  But  let  Mr.  La- 
voifier  take  the  mineral  acids  in  their  mofi" 
dephlogifticated  ftate,  and  pafs  pure,  or  their 
artificial  dephlogifticated  air  through  -them, 
which  may  eafily  be  done  in  the  veffel  for  fa- 
turating  water  w*ith  fixed  air,  and  he  will  find 
the  air  injured,  and  the  acids  phlogifticated : 
But  it  fliould  have  been  the  reverfe. 

My  readers,  I  hope,  can  entertain  little  doubt, 
from  what  has  been  faid,  that  alkaline  falts, 
oils,  and  other  phlogiftic  bodies,  when  decom- 
pounded, give  out  an  amazing  quantity  of  fire ; 
which  clearly  fliews  them  to  be  formed  of  fix- 
ed fire.  This  being  fo,  we  find  that  acids  are 
the  bodies  which  nature  employs  to  concen- 
trate it,  juft  as  the  vegetable  acid  or  fixed  air, 
water  and  earths,  are  employed  in  oils,  bitu- 
mens, wood,  &c.  and  the  mineral  acids  in 
fulphur,  nitre,  &c. :  Therefore,  when  thefe 
acids  are  united  with  earths  or  water,  which 
(as  Dr.  Harrington  obferves)  are  the  great 
bodies  to  concentrate  fixed  fire,  we  fhould  not 
be  fuprifed,  if  fire  could  be  artificially  con- 
centrated ;  particularly  by  aerillzing  thefe  bo- 
dies. 

phloglftlcatcd.  But  to  make  the  experiment  beyond  all  cavil, 
I  diftilled  fulphur  and  iron  with  a  ftrong  fire ;  now  they  all 
allow,  that  neither  of  thefe  bodies  contain  the  lead  of  the 
oxogynous  principle.  At  the  firft,  as  Mr.  Schcele  obferves, 
the  fulphur's  expels  the  iron's  phlogiaon  as  inflammable  air; 
but  as  the  fire  becomes  ftronger,  the  calx  of  the  iron  attradls 
part  of  the  fulphur's  phlogilton,  which  becomes  the  volatile 
ipirit  of  fulphur,  and  the  iron  becomes  phlogifticated.  See 
Harrington's  Letter,  p.  103. 
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dies.  Dr.  Black  lias  fully  fhewn,  that  a  great 
quantity  of  fire  is  neceflary  to  aerilize  even 
vapours ;  but  we  may  be  certainly  alFurcd, 
that  a  greater  quantity  of  heat  is  required 
for  the  formation  of  permanent  airs  or  va- 
pours ;  or  to  form  a  fire  air,  compounded  of 
an  acid,  fixed  fire,  and  water :  But  in  forming 
the  fait  air,  if  I  may  be  allowed  the  term  for 
oxygen  gas,  a  little  earth  may  be  neceffary. 

Many  reafons  may  be  all  edged  to  fhew  that 
it  is  very  probable  that  they  form  a  body  fome 
thing  fimilar  to  nitre.  Nitre  forms  the  largefl 
quantity  of  oxygen  gas  ;  and,  like  oxygen  gas, 
it  makes  combuftible  bodies  burn  in  the  fame 
manner.  This  is  ftrikingly  proved  in  the 
burning  of  nitre  and  charcoal,  or  of  any  other 
combuflible  body.  They  burn  equally,  as  if 
•  they  were  burning  in  oxygen  gas.  Moreover, 
it  is  evident  that  alkali  has  much  to  do  in  the 
procefs  ;  for,  if  the  acid  is  united  to  the  char- 
coal without  the  alkali,  they  will  not  burn,  and 
the  alkali  is  confumed  in  the  procefs :  There- 
fore this  is  a  conclufive  proof  that  charcoal, 
S<c.  will  not  burn,  but  with  an  acid  and  an 
alkali,  or  fixed  fire.  And  as  oxygen  gas  equ- 
ally promotes  the  combuftion,  we  may  fup- 
pofe  that  it  is  formed  of  fimilar  bodies  as  nitre, 
viz.  an  acid,  an  alkali,  and  water :  This  Dr. 
Harrington  has  long  ago  obferved  to  be  the 
compofition  of  oxygen  gas. 

And  if,  (as  Dr.  Prieflley  and  others  have 
found)  in  the  folutions  of  metallic  earths  and 
acids,  by  being  espofed  to  a  flrong  heat,  long 
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continued,  the  earths  would  be  depofited  with 
faline  qualities  and  properties  ;  then,  when 
thefe  bodies  were  aerilized,  they  would  fliew 
more  of  thefe  qualities,  from  the  greater  quan- 
tity of  fixed  fire  necelfary  to  aerilize  them. 
This  is  fkrikingly  feen  in  the  ruft  of  iron, 
which  is  formed  of  the  acid  of  the  atmofphere. 
It  will,  by  being  forced  in  a  ftill,  take  the 
form  of  vapour,  and  receive  fo  much  fixed 
fire  as  to  form  the  volatile  alkali.  The  ruft  of 
iron,  fays  Mr.  Keir,  by  being  diftilled,  forms 
the  volatile  alkali.  This  explains  the  reafon 
why  many  chemifts  have  found  the  volatile 
alkali  in  their  experiments,  when  they  leaft  ex- 
pe6led  it,  without  having  recourfe  to  thofe 
wonderful  tranfmutations  they  fpeak  of.  For, 
as  Schig.ele  and  other  chemifts  found  that  oils, 
laks,  and  other  bodies  become  volatile  by  re- 
ceiving a  larger  quantity  of  fire ;  fo  alkaline 
falts  are  the  fame,  upon  the  fame  principle  : 
For  as  falts  are  formed  from  fixed  fire ;  fixed 
by  acid,  earths,  and  water;  fo  a  larger  quan^ 
tity  of  fire  thrown  in  will  make  them  become 
volatile. 

The  acetite  of  potafli,  as  Mr.  Lavoifier  calls 
it,  is  a  neutral  fait  formed  of  the  acetous  acid 
and  the  vegetable  alkali.  Now,  it  is  well 
known,  that  this  fait  (as  Mr.  Lavoifier  ob- 
ferves,  page  270.)  will  give  out  ammoniac 
in  diftillation ;  and  by  ammoniac  he  means 
the  volatile  alkali.  Then,  can  there  be  a 
ftronger  proof  of  the  truth  of  our  hypothefis, 
that  an  acid,  when  united  to  other  bodies,  as 
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falts,  earths,  &c.  concentrates  a  great  quantity 
of  fire,  fo  as  to  change  the  fixed  to  the  volatile 
alkali,  as  in  this  procefs  of  tlie  acetite  of  pot- 
afh  ?  And  it  alfo  clearly  afcertains  this  fad; ;  I 
that  by  an  addition  of  fixed  fire,  the  fixed  al- 
kali will  become  volatile.     And  it  proves, 
which  is  a  fadl  of  flill  greater  confequence, 
that  when  an  acid  and  an  alkali  are  expofed  to  ' 
heat,  they  will  concentrate  a  very  great  quan-  | 
tity  of  fire :  Therefore  the  nitrous  acid,  which  ' 
is  an  acid  of  a  flronger  attradion  for  the  alkali,  | 
and  for  fixed  fire,  will,  (as  we  have  fhewn)  in  ! 
the  diftillation  of  nitre,  attract  and  concentrate  \ 
a  quantity  of  fire,  and  form  oxygen  gas.    All  i, 
thefe  are  fair  and  clear  dedu(5tions  from  un-  j 
queftionable  fa6ls.  j 

With  this  review  wq  may  be  able  to  account 
for  all  the  phenomena  of  the  late  numerous  ex- 
periments made  by  chemifts  for  thefe  twenty  | 
years  ;  and  I  aver,  that  there  is  not  one  of  thele  j 
phenomena,  but  may  receive  an  eafy  and  ra-  i 
tional  explanation  from  this  hypothefis.  When 
oxygen  gas  is  formed  from  acids  and  earths, 
we  have  fuppofed  that  the  acid,  with  fixed  fire, 
and  a  little  of  the  earth,  are  aerilized  into  the 
neutral  aerial  fait  or  nitre,  called  oxygen  gas. 
That  there  is  a  fmall  quantity  of  earth,  as  ' 
much  as  is  necefTary  to  combine  the  fixed  fire, 
the  acid  and  water  together,  is  very  probable : 
For  (as  Mr.  Beaume  obferves)  it  has  all  along 
been  fuppofed,  by  old  chemifts,  to  be  a  kind 
of  bafis  to  falts ;  and  thefe  bodies,  I  flioald 
tliink,  form  both  oils  and  falts.     That  all 
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bodies,  which  contain  a  great  quantity  of  fixed  ' 
fire,  are  formed  of  acids,  water,  and  earths,  is  1 
what  Dr.  Harrington  has  always  taught,  nay  ' 
I  will  venture  to  fay,  proved.    But  he  proves  j 
that  the  pure  air  of  the  atmofphere  is  noc  i 
;  formed  of  earth  or  the  flrong  mineral  acids,  | 
I  but  of  water  and  a  weak  acid,    called  the 
j  aerial  acid  or  fixed  air ;  and  therefore  an  air 
very  different  from  the  fadlitious  oxygen  gas  ;■ 
But  that  the  gas  may  contain  a  little  earth, 
when  made  from  metals,  is  very  probable. 
Dr.  Harrington  fays  in  his  Letter,  p.  135,  "  As  i 
"  our  theory  fuppofes  that  there  is  a  fmall 
"  quantity  of  earth  in  the  artificial  empyreal 
"  air,  to  afcertain  this,  I  examined  very  accu-'  i 
"  rately  the  refiduum,  after  decompounding: 
I  "  the  empyreal  air  by  the  eledlric  fluid ;  and  I  i 
"  always  found  a  depofition  of  an  earthy  fedi-  1 
"  ment.    That  the  quickfilver  could  not  pro-*  i 
"  duce  it,  I  afcertained,  by  putting  in  a  columa  ' 
"  of  diftilled  water  between  it  and  the  air ;  I 
*'  fuch  a  quantity  as  would  dilute  the  acidj  ; 
"  fo  as  that  it  could  not  in  the  leaft  a6l:  upoa  \ 
"  the  mercury.    Befides,  if  the  procefs  is  con-<  ' 
"  dueled  over  foap-lees  or  lime  water,  by  a  \ 
"  chemical  examination,  you  will  equally  find  j 
"  that  there  has  been  an  earthy  depofition  1 
"  from  the  air's  being  decompounded."    And  j 
Dr.  Prieftley  has  brought  a  dumber  of  experi-*  J 
mcnts  to  prove,  that  nitrous  air  contains  a  lit-  | 
tie  earth,  and  hov/  difficult  it  is  to  dete6l  it*  \ 
Befides,  as  Dr.  Harrington  rationally  fuppofes,  ' 
water  is  earth,  with  a  great  quantity  of  latenc  I 
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heat.  Ice,  by  having  a  greater  quantity  of  heat 
thrown  into  it,  becomes  water ;  fo  earth,  by 
having  a  greater  quantity  of  heat  thrown  into 
it,  may  become  Water.  Therefore,  he  farther 
fuppofes,  that  by  the  earth's  imbibing  a  quan- 
tity of  fixed  fire,  fo  as  to  be  aeriUzed,  as  in 
oxygen  gas,  it  then  has  the  properties  of  water. 

Dr.  Harrington  has  given  an  indifputable 
fa(5l  to  prove  that  fixed  air,  water,  and  the  fire 
of  the  fun,  produce  pure  air ;  and  I  wonder 
how  chemifts  can  overlook  fuch  obvious  ex- 
periments. He  fays  in  his  Letter,  p.  ii 6, 
"  But  after  analyzing  the  air,  we  will  likewife 
"  prove  the  fynthetic  part.  I  took  the  fixed  air 
"  1  got  from  the  magnefia,  and  expofing  it  to 
"  heat  and  moiflure,  formed  it  into  pure  air 
"  again.  See  my  Thoughts  on  Air,  p.  307." 
*'  But  we  have  another  experiment  in  making 
*'  this  artificial  air,  which  will  fnew  us  the  pro- 
"  cefs  in  a  more  clear  way,  fo  that  we  cannot 
"  pofitively  miftake  it;  which  is,  making  it 
"  from  the  fixed  air  and  the  pureft  water.  In 
*'  impregnating  water  with  fixed  air,  and  ex- 
"  pofing  it  to  the  fun,  .the  fixed  air  will  be 
"  formed  into  empyreal  air.  Agreeable  to  our 

theory,  the  fun,  fixed  air,  and  water,  fatu- 
"  rate  themfelves  into  this  compound  empy-, 
"  real  air.  But  agreeable  to  their  theory,  the 
"  fixed  air  is  a  compound,  and  muft,  in  this 
"  procefs,  have  been  decompoanded ;  that  is, 

each  ounce  of  fixed  air  mull  have  been  de-  ■j 
"  compounded  into  three  ounces  of  inflam-  ' 
"  mable  air,  and  one  of  dephlogifticated  air. 

"  As  • 


A  Treatise  on  Air.  jij 

*'  As  this  fixed  air  then,  is  compounded  of  fo 
"  much  phlogifton,  we  muft  certainly  obferve 
"  it  upon  the  decompofition.  I  took  a  gallon 
"  of  the  purefl  diftilled  wa1:er,  impregnated 

with  fixed  air,  and  expofed  it  to  the  fun.  I 
*'  took  another  gallon  of  the  fame  water,  and  ex- 
"  pofed  it  equally  to  the  fun.  Upon  examining 
*'  them  after  expofure,  the  water  impregnated 
"  v>rith  fixed  air,  yielded  me  a  large  quantity  of 

empyreal  air ;  but  the  pure  water  none. 
"  Then  I  endeavoured  to  find  the  quantity  of 
"  inflammable  air  that  mult  have  been  fet 
"  loofe  from  the  fixed  air,  but  there  was  not  a 
"  particle  to  be  found  in  it :  Nor  was  it  depo- 
"  fited  as  phlogifton ;  for  if  we  are  to  retain 
"  one  old  cliemical  fadl,  phlogiilon  and  water 
"  repel  each  other ;  therefore,  we  fliould  have 
"  found  it  fwimmiug  upon  the  water's  furface: 
"  But  in  fliort,  the  moft  fceptic  ingenuity  could 
*'  not  find  the  leaft  of  it  any  way.  Upon  ex- 
"  amining  the  other  gallon  of  water,  there  was 
"  a  greater  appearance  of  phlogifton  in  it. 
"  But  undoubtedly  it  is  only  to  be  accounted 
"  for  in  this  way ,  the  fun's  rays  united  with 
"  the  fixed  air  and  water,  and  formed  this  em- 
"  pyreal  air  j  for  in  the  other  water,  as  it  had 
**  no  fixed  air  to  faturatc  the  rays,  they  united 
"  themfelves  in  fome  meafure  to  the  water, 
"  and  very  flightly  phlogifticated  it;  and  like- 
"  wife  a  thermometer  that  was  in  the  impreg- 
"  nated  water,  fliewed  a  little  lefs  heat  than 
"  the  other  water,  owing  no  doubt  to  the  fun's 

rays  being  abforbcd ;  alfo,  there  was  a  little 
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"  more  lofs  of  the  impregnated  water  than  the 
*'  other,  owing  to  its  being  abforbed  into  the 

compound  empyreal  air.  That  it  does  poflefs 
"  water,  as  does  like  wife  inflammable  air,  ap- 

pears  from  this,  that  when  they  are  fired  to- 
^*  gether  they  turn  to  water." 

When  water  robs  iron  of  its  phlogiflon,  it 
forms  an  oily  fcum  upon  it,  which  is  very 
confiderable;  therefore,  in  this  experiment  of 
the  fixed  air,  being  formed  into  dephlogifticat- 
ed  air,  there  ought  to  be  the  fame  fcum. 

Now,  can  Mr.  Lavoifier,  upon  the  forma- 
tion of  pure  air,  from  fixed  air,  find  the 
carbone,  which  ought  to  have  been  depofited 
in  the  water,  being  fet  free  from  its  combina- 
tion with  fixed  air  ?  Nay,  will  it  not  give  our 
reader  a  laughable  furprife,  when  I  tell  him, 
that  Mr.  Lavoifier  ferioufly  propofes  a  manu- 
factory to  obtain  charcoal  by  the  decompofiti- 
on  of  fixed  air.  See  his  Elements,  page  230. 
But  I  will  hint  to  him  a  better  manufactory, 
and  one  more  conformable  to  his  hypothefis. 
He  fays,  that  water  confifts  of  hydrogen  and 
oxygen  gaflcs  ;  and,  that  thefe  gaffes,  with  the 
addition  of  carbone  or  charcoal,  form  alkohol  or 
fpirits.  Now,  as  the  river  Seine  produces  plenty 
of  water,  and  as  charcoal  is  a  cheap  commodity, 
the  tranfmutation  of  water  into  fpirits  would 
be  a  manufactory  that  would  turn  to  good 
account.  This  would  lower  the  price  of  French 
brandy  in  Old  England  j  or,  as  feveral  of  our 
Englifh  chemifts  are  no  lefs  induftrious  and 
ingenious  than  Mr.  Lavoifier,  the  Thames 
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nilght  be  turned  into  good  Britifli  fpirks ; 
which  would  render  that  article  ftill  cheaper : 
But  alas  !  this,  I  am  afraid,  will  ftill  be  one  of 
the  chemical  diffiderata :  And,  as  this  kind  of 
chemiftry  will  not  efFedl  fo  much  good ;  an 
.alarm  may  be  fpread  on  the  other  hand.  For, 
according  to  them,  water  is  formed  of  inflam- 
mable and  oxygen  gaffes,  two  bodies  the  moft 
combuftible  in  nature.  If  therefore  they  fhould 
,  be  able  to  fet  the  Thames  on  fire,  London 
would  be  in  danger  of  being  reduced  to  aflies. 

The  very  fingular  hypothefis  of  water  being 
■formed  of  inflammable  and  dephlogifticated 
air,  is  ftrenuoufly  fupported  by  modern  che^ 
milts ;  as,  upon  this,  their  new  chemiftry  de- 
pends. Mr.  Lavoifier  endeavours  to  fupport  this 
hypothefis ;  for  he  fays,  that  by  the  decompo- 
fition  of  water,  by  fteam  pafiing  through  char- 
coal, the  water  is  decompounded,  the  hydro- 
gen gas  being  feparated  from  the  oxygen  gas : 
But,  were  his  hypothefis  true,  this  inflammable 
air  or  hydrogen  gas,  inftead  of  changing 
oxygen  gas  into  fixed  air,  fhould  turn  it  into 
water,  which  it  does  not.  Nothing  more,  I 
think,  needs  to  be  faid,  fmce  Dr.  Harrington 
has  fully  explained,  how  the  inflammable  air  is 
formed  in  this  procefs ;  which  is  a  direct  con- 
firmation of  his  dodrine,  that  fixed  fire  is 
phlogifton 

Flame 

^  *  The  theory  Is  fimply  this.  Vegetable  bodies  are  prin- 
cipally formed  of  the  vegetable  acid,  with  water  and  an 
earthy  bafis which  is  nature's  own  compound  to  attrafl  the 
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Flame  is  very  delicate.  It  will  be  extin- 
guiflied  in  air  that  will  Hill  fupport  animal  and 
vegetable  life.  We  have,  I  hope,  fatisfadlori- 
ly  proved,  that'  the  life  of  flame  exifts  by 
fetting  loofe  fixed  fire ;  and  alfo,  that  both 
an  acid  and  fire  are  requifite  to  its  fupport. 
Therefore  it  is  a  natural  conclufion^  that  the  at- 
mofphercy  unlefs  nature  had  formed  it  of  both  an 
acid  and fxed fire^  uDoidd  not  have  been  proper  for 
the  fupport  of  fame.  And  w^hat  more  fully  con- 
firms this  is,  that  the  rich  fad:itious  dephlo- 
giflicated  airs,  (dephlogifticated  nitrous  air  for 
inftance)  which  poflefs  a  ftrong  acid,  will  fup- 
port flame  v/ith  the  greatefl:  avidity,  owing  to 

the 

fire  of  the  fun  concentrating  it.  When  it  is  expofed  to  tlie 
fire,  the  fire  is  concentrated  or  attrafted  into  the  compound, 
forming  charcoal-,  and  when  the  heat  is  puflied  further,  theie 
is  fuch  a  high  concentration,  as  to  form  inflammable  airj 
but,  if  an  over  proportion  of  water  enters  into  the  com- 
pound, a  confidcrable  lefs  quantity  of  fire  enters,  and  they 
form  fixed  air. 

This  is  by  no  means  fingular;  all  compounds,  agreeable  to 
the  greater  or  lefs  proportion  of  the  difFprent  ingredients, 
form  different  bodies,  feen  clearly  in  tlie  acid  airs.  Thus,  I 
have  proved,  that  phlogifton  and  the  nitrous  acid  form  nitrous 
air;  but  by  adding  a  greater  proportion  of  phlogifton  to  the  j 
air  already  generated,  or  before  its  generation,  it  will  produce  | 
cither  inflammable  or  empyreal  nitrous  air.  The  fame  hap-  j 
pens  with  regard  to  the  vitriolic  acid  air  ;  a  greater  propor- 
tion of  phlogifton,  formes  it  into  the  hepatic  air.  In  the  ma- 
rine acid  air,  it  is  the  fame  j  by.expofing  it  to  iron,  it  will 
reduce  the  iron  into  a  calx,  feizing  upon  its  phlogifton,  and 
forming  inflammable  air;  which  is  juft  the  fame  proccfs  as 
the  nitrous  acid  air,  in  forming  inflammable  or  empyreal  ni- 
trous air  with  iron.  But,  from  the  fingular  theories  of  airs, 
they  will  have  the  latter  to  be  a  different  procefs.  See  Har- 
rington's Letter,  p.  26. 
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the  ftrong  nitrons  acid  in  it ;  but  it  will  not 
do  for  the  fupport  of  either  animal  or  vege- 
table life.  As  a  fiirther  confirmation  of  this, 
the  fixed  alkali  and  fulphnr  will  not  enflame 
together ;  nor  will  phlogifton,  or  the  fph^its  of 
wine,  fupport  flame  without  the  aid  of  an  acid, 
dephlogifticated  nitrous  air,  for  inflance. 

Dephlogifticated  air  is  fuppofed  to  be  an  ele- 
ment :  But,  can  chemifts  really  fuppofe,  that 
the  pure  part  of  atmofpherical  air,  and  the 
factitious  dephlogifticated  airs,  particularly 
the  dephlogifticated  nitrous  air,  are  the  fame ; 
which,  conformable  to  their  hypothefis,  they 
ought  to  be  ?  Nay,  the  laft  fupports  flame  with 
the  greateft  avidity,  but  is  as  noxiousto  animal 
and  vegetable  life,  as  the  moft  mephitic  air 
we  know  of.  Its  effecfl  in  depriving  an  animal 
of  life  is  the  very  fame,  as  that  of  the  moft 
noxious  phlogifticated  air.  Examine  them 
chemically,  and  there  will  be  found  the  fame 
differences  in  all  the  oxygen  gaffes  ;  by  weight 
the  fame;  in  fliort,  the  fame  differences  will 
appear  in  every  comparifon. 

We  have  already  obferved,  and  it  is  con- 
formable to  oar  hypothefis,  that  the  atmofphe- 
rical air  is  a  body  fimilar  to  nitre,  which  is 
formed  of  an  acid,  and  an  alkali,  (which  is 
fixed  fire  and  water.)  Atmofpherical  air,  or 
the  pure  part  of  it,  is  formed  of  an  acid,  fixed 
fire,  and  water :  This  fimilarity  is  ftrikingly 
feen  in  combuftion.  Combuftible  bodies  will 
not  burn  without  the  aid  of  atmofpherical  air, 
or  nitre  j  and  the  nitre  and  the  air  are  left, 

after 
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after  the  combuftion,  in  the  fame  ftate,  both  ; 
having  loft  the  fixed  hre  that  neutralized  them. 
The  alkali  has  difappeared,  and  alfo  the  alka- 
line body  which  neutralized  the  air's  acid ; 
it  being  left  in  the  ftate  of  fixed  air,  or  an  acid. 
And,  that  this  body  which  a'erilized  both  the 
nitre's  acid,  and  the  air's  acid,  is  necelTary  to 
combuftion,  is  a  certain  truth  ;  for,  if  you  at- 
tempt to  burn  combuftible  bodies  in  thefe 
acids,  they  will  not  burn.  And,  as  we  be- 
fore obferved,  this  nitre  is  the  body  which 
will  produce  the  moft  of  factitious  dephlogif- 
ticated  air.  Dr.  Prieftley  formed  above  half 
of  the  nitre  into  dephlogifticated  air ;  and  by 
adding  more  nitrous  acid,  you  may  ftill  go  on  ■ 
forming  more  air.  That  the  alkali  difappears, 
making  a  part  of  the  air,  is  certain,  from  the 
quantity  formed  :  That  it  cannot  be  formed, 
either  from  the  acid  or  the  water,  we  have 
fully  proved,  fee  page  15.  And  Mr.  Watt, 
from  Dr.  Prieftley's  experiments,  examined  the  - 
acid,  and  found  fuch  a  quantity  of  it  had 
come  over  entire,  that  he  fays,  it  was  the 
greateft  part  of  the  acid  employed  in  the  pro- 
cefs. 

My  reader  is,  I  hope,  fatisfied  by  what  has 
been  faid,  that  fixed  fire  forms  phlogifton,  al- 
kaline fahs,  &c.  That  thofe  bodies  beft  adapt- 
ed to  neutrahze  fixed  fire,  are  acids  and  wa- 
ter, or  earths  ;  and,  that  atmofpherical  air  is  ; 
formed  of  a  mild  acid,  a  mild  concentration  . 
of  fire,  and  water.  But,  as  we  can  make  a 
fadicious  gas  that  will  perform  the  offices  of  , 

air 
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air,  xve  fliall  endeavour  to  inveftigate  it :  Fof.^ 
according  to  our  theory,  the  air,  neceffary  to 
conibuftion,  muft  be  formed  of  an  acid,  and 
fixed  fire  or  phlogifton.  The  acid  is  neceflary 
in  conibuftion  to  affift  the  fixed  fire  in  being 
let  loofe,  or  breaking  from  its  bond  of  union, 
into  a  free  or  actual  ftate. 

We  fliall  take  the  nitrous  acid,  which,  from 
its  attra6lion  for  fire,  feems  to  be  one  of  the 
belt  acids,  and  unite  it  with  concentrated  fire 
or  phlogifton. 

By  expofing  the  nitrous  acid  to  the  efifential 
oils,  fpirits  of  wine,  the  phlogifton  of  metals,  we 
may  form  an  air  much  better  adapted  to  the 
purpofes  of  combullion,than  atmofphericalau*; 
becaufe  it  is  formed  of  a  ftronger  acid,  and  of 
a  richer  or  ftronger  phlogifton,  or  concentrat- 
ed fire.  Chemiits  call  this  air,  dephlogijlicated 
nitrous  air;  an  error  which  proceeds  from 
their  having  adopted  very  abfurd  chemical 
theories  concerning  air  :  But  that  it  is  a  phlo- 
gifticated  air,  formed  of  the  bodies  we  have 
named,  I  fliall,  (agreeable  to  my  former  pro- 
mife)  prove  in  the  moft  fatisfadtory  manner : 
And,  I  will  venture  to  fay,  that  thofe  who  dif- 
allow  it,  from  the  power  of  prejudice,  deferve 
not  the  name  of  chemifts  *. 

It  appears  to  be  juft,  even  at  the  firft  glancCj 
of  what  has  already  Jbeen  faid ;   For,  will  not 

R  the 

*  But  in  the  name  of  wonder !  is  not  the  nitrous  ether 
formed  of  the  nitrous  acid  and  phlogifton  ?  And  is  it  not 
made  in  the  fame  manner  and  of  the  fame  bodies  as  the  ni- 
.trous  clephlogifticated  air  ? 
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the  nitrous  acid,  and  phlogiftic  bodies,  eflen-  i 
tial  oils,  &c.  burn  in  their  condenfed  (late? 
And,  will  our  modern  aerial  cliemifls  deny 
this  to  be  a  phlogiftic  compofition  ?  Experi- 
ments have  always  been  the  great  and  fure 
path  to  walk  in,  when  we  inveftigate  the  phe-  i 
nomena  of  nature  ;  but  experiments  without  ; 
much  circumfpe6lion  and  knowledge,  are  apt  ] 
to  lead  philofophers  into  error  :   This  we  fliall  | 
prove  in  this  treatife,  in  the  moft  ftriking  '< 
manner,  and  fhew,  how  our  modern  tlieorifts  ! 
have  been  led  into  fuch  errors  by  their  expe-  l 
riments.  j 
EfTential  oils  and  the  volatile  alkali  are  the  ! 
moft  volatile  bodies  in  nature.    Thefe,  when  ' 
united  with  the  nitrous  acid,  the  attradlion  of  < 
which  for  the  oils  is  fo  ftrong  and  rapid,  pro-  I  i 
duce,  in  their  union,  very  great  heat.  Now, 
that  thefe  bodies,  when  united,  fhould  not  i 
attradl  each  other,  nor  fliould  be  aerilized  to-  ! 
gether  ;  but  that  the  volatile  oils  and  the  vola- 
tile alkali  fliould  fo  far  counteratSl  their  volati-  i 
hty,  as  to  become  fixed,  when  expofed  to  the 
ftrongeft  fire ;  fliould  fo  decompound  the  acid, 
as  to  leave  no  attra6tion  for  it  in  its  compound  ; 
ftate ;  nay,  to  decompound  it  into  three  dif-  i 
tindl  bodies  ;  viz.  dephlogifticated  air,  nitrous  j 
air,  and  phlogifticated  air:  I  fay,  all  this  is  i 
fuch  an  abfurdity,  as  ngt  to  be  reconciled  to 
common  fenfe.    But,  as  one  error  impercep- 
tibly leads  to  another,  fo  is  one  abfurdity  the  ' 
caufe  of  another ;  mortification  is  the  confe-  j 
quence,  which  might  have  been  prevented,  l| 

had 
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had  chemical  philofophers  but  paid  a  proper 
attention  to  Dr.  Harrington's  theory :  And 
certainly,  not  to  have  attended  to  what  he  has 
faid,  is  highly  culpable :  I  fliall  give  it  in  a  long 
quotation. 

There  is  no  end  of  their  errors ;  for,  is  it 
not  evident,  that  if  an  alkaline  air  is  fired  in 
this  nitrous  dephlogifticated  air,  an  acid  and 
water  will  be  in  the  refiduum  ?  the  phlogifton 
of  the  air  and  the  alkali  have  difappeared,  go- 
ing off  as  heat  or  fire  in  the  combuftion.  This, 
our  aerial  philofophers  deny.  The  alkali  muft 
have  entered  the  dephlogifticated  air,  and  the 
latent  heat  only  muft  have  been  fet  loofe.  But, 
wonderful !  this  deplogifticated  nitrous  air, 
fhews-no  teft  of  acidity,  no  not  even  to  the  ve- 
getable juices.  The  nitrous  air,  which  fhewa 
a  ftrong  acidity  by  the  vegetable  juices,  by 
adding  phlogiftic  bodies  to  it,  to  neutralize 
it,  will  form  dephlogifticated  nitrons  air  ;  and 
if  alkaline  air  is  fired  in  this  wonderful  de- 
phlogifticated nitrous  air,  it  will  become  the 
nitrous  acid ;  which,  they  fay,  is  from  having 
attracted  this  alkaline  air  :  Such  is  their  hypo- 
thefis.  This  is  neither  a  lame,  nor  falfe  repre- 
fentation;  for,  (as  Doctors  Harrington  and 
Prieftley  found)  if  this  alkali  is  fired  in  their 
common  dephlogifticated  air  from  nitre,  they 
will  produce  the  nitrous  acid.  It  may  then 
be  afked,  what  is  chemiftry  indebted  to  our 
modern  aerial  teachers  ?  Alkalies  do  not  neu- 
tralize acids,  but  form  bodies  into  the  ftrong 
mineral  acids  j  bodies,  which  fliew  no  figns  of 

R  2  acidity  j 
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acidity;  they  having  been  acids,  but  having 
had  their  acidity  neutralized  with  phlogifton : 
Nay,  they  blunder  from  one  abfurdity  to  ano-  ;  ■ 
ther.    Dr.  Prieflley  fometimes  calls  phlogifton  ■  ' 
the  principle  of  alkalinity,  and  fornetimes  he  ! 
makes  it  the  principle  of  acidity.     In  the 
Phil.  Tranf.  vol.  Ixxviii.  p.  1 56,  he  fays,  '  As 
there  is  fomething  in  dephlogiilicated  air  that  \ 
feems  to  be  the  principle  of  univerfal  acidity^  fo  i 
I  am  flill  inclined  to  think,  as  I  obferved  in  my 
laft  Volume  of  Experiments,  that  phlogifton  is  ' 
the  princple  of  alkalinity^  if  fuch  a  term  may  be  | 
iifed ;  efpecially  as  alkaline  air  may  be  convert-  j 
cd  into  inflammable  air.'    In  vol.  VI.  p.  99, 
where  fpeaking  of  vapour  operating  upon  char-  .  : 
coal,  and  producing  fixed  air,  he  fuppofes,  that  ' 
inflammable  air  and  water  produce  fixed  air. 

Let  us  fee  how  our  hypothefis  agrees  with 
this  phenomenon.    But  it  is  fo  obvious,  that 
I  fliould  apologize  to  my  reader  for  explaining  i 
it.     The  dephlogifticated  nitrous  air,  when  , 
richlymade,  having  fire  applied  to  it,  pen<^trates  ] 
its  own  phlogifton,  which  kindles  fiich  a  quan- 
tity of  fire,  as  thereby  to  fet  loofe  all  the  fixed  | 
fire  which  formed  thefe  bodies,  alkaline  air,  &c.  ; 
leaving  the  acid  and  water  in  the  refiduum, 
with  a  little  aeriform  matter,  formed  of  the 
acid,  and  fome  phlogifton  not  totally  fet  loofe.  ; 

But  I  fliall  give  a  long  quotation  from  Dr.  1 
Harrington's  Thoughts  on  Air,  publiflied  in  ' 
1785.  And,  I  think,  my  reader  will  be  much 
furprifed,  that  his  principles,  and  the  argu- 
ments which  fupport  them,  have  not  been 

more 
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niore  attended  to ; — a  plain  proof  that  the  true 
folid  principles  of  chemiftry  have  been  kicked 
out  of  doors,  to  make  room  for  the  aerial fights 
of  modern  chemifts.  He  fays,  P-  56,  '  Dr. 
'  Prieflley  has  made  this  kind  of  air  by  fe- 

*  veral  proceffes ;  adding  a  larger  quantity  of 

*  phlogifton  to  nitrous  air.  It  feems  remarkable, 
'  that  Dr.  Prieftley  fliould  fuppofe  it  was  ni- 

*  trous  air  dephlogifticated.    Vol:  IK  p.  121. 

*  The  Do6lor  fays,'  '  At  Mr.  Lavoifier's  I  faw, 

*  with  great  aftonifliment,  the  rapid  produ6lion 
of,  I  believe,  near  two  gallons  of  air  from  a 

*  mixture  of  fpirit  of  nitre  and  fpirit  of  wine 

*  heated  with  a  pan  of  charcoal ;  and  when 
'  that  ingenious  philofopher  drew  this  air  out 
'  of  the  receiver  with  a  pump,  and  applied  the 

*  flame  of  a  candle  to  the  orifice  of  the  tube 

*  through  which  it  was  conveyed  into  the  open 

*  air,  it  burned  with  a  blue  flame ;  and  work- 
'  ing  the  pump  pretty  vigoroufly,  he  made  the 

*  dreams  of  the  blue  flame  extend  to  a  confl- 
'  derable  diflancc.' 

'  He  was  flruck  with  the  experiment,  and 

*  repeated  it  when  he  came  into  England,  ufing 

*  one- third  of  tlie  fpirit  of  nitre  to  two  of  the 

*  fpirit  of  wine ;  but  this  experiment  does  not 
'  feem  to  have  been  fo  remarkable.  His  air 
'  not  being  fo  inflammable,  nor  burning  v/ith 
'  that  enlarged  flame 

*  Dr. 

*  The  Doaorfays,  vol.  II.  p.  122.  "  My  firft  idea  was, 
tliat  this  air  was  the  fame  thing  with  the  phlogifticated  ni- 
ti'ous  air,  which  I  had  procured  by  expofing  pieces  of  iron  or 

liver 
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*  Dr.  Prieflley  calls  thcfe  airs  dephloglflicai;- 
'  ed,  from  their  refembling  dephlogifticated 
'  refpirable  air,  as  they  admit  a  candle  to  burn 
'  with  that  extended  flame,  and  in  a  brilk  vi- 
'  gorous  manner. 

'  It  appears  to  me  very  Angular  that  this  va- 
'  pour  Ihould  be  dephlogifticated ;  but  let  us 

*  examine  it.    The  Doclor  ufed  two- thirds  of 

*  fpirit  of  wine,  and  one  of  the  fpirit  of  nitre, 
'  and  formed  them  into  vapour  by  the  flame  of 
'  a  candle.  But  this  heat  w^as,  by  no  means, 
'  equal  to  Mr.  Lavoifier's  ;  his  heat  being  from 

*  hot  charcoal.    This  vapour,  though  not  fo 

*  inflammable  as  Mr.  Lavoifier's,  confifted  of 

*  thefc  two  bodies,  two  parts  of  alcohol  and 

*  one  of  fpirit  of  nitre.  The  inflammability  of 
'  alcohol  I  need  not  mention,  being  well  knovrn 
'  to  chemifts  ;  as  to  the  fpirit  of  nitre,  the 
'  Do(51:or  thinks,  it  contains  fo  large  a  propor- 
'  tion  of  phlogifton,  as  to  be  of  itfelf  capable  of 

*  phlogifticating  common  air.    Thefe  two  bo- 

*  dies  likewife  receive  a  large  quantity  of  heat 

*  from  the  hot  charcoal  in  the  courle  of  the 

'  procefs,  as  we  have  fliewn  tliat  bodies  require  ^ 

*  lb  much  to  form  them  into  vapour ;  how 
'  then  can  we  call  this  vapour  dephlogifticated? 
'  It  is  by  the  fame  proportion  of  ingredients, 
'  and  by  much  the  fame  procefs,  that  chemifts 
'  make  nitrous  aether.     The  viti'iolic  asther, 

'  which 

liver  of  fulphur  to  nitrous  ?ir,  the  phlogifton  of  the  fpirit  of 
wine  being,  as  I  fuppofed,  difcngaged  in  this  procefs,  and 
becoming  incorporated  with  the  nitrous  acid,  in  the  fame 
manner  as  the  phlogifton  that  is  difcngaged  from  the  two 
other  fubftances." 
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which  is  only  the  vitriolic  acid  ufed  inftead 
of  the  nitrous,  is  fo  inflammable,  that  if  two 
drops  of  it  be  put  into  two  quarts  of  comm.on 
air,  and  fet  fire  to,  it  will  make  the  whole  ex- 
plode with  a  loud  report,  phlogifticating,  as 
Dr.  Prieflley  calls  it,  the  remaining  air. 
'  In  vol.  II.  p.  130.  The  Dodor  formed  a 
vapour  of  the  fpirit  of  nitre  and  oil  of  tur- 
pentine, and  in  order  to  judge,  if  an  acid  pre- 
vailed in  this  air,  (which  he  calls  dephlogif- 
ticated)  he  mixed  it  with  alkaline  air  ;  they 
iriftantly  formed  a  white  cloud,  making  the 
nitrons  ammoniac  as  he  fuppofed ;  only  half 
of  the  vapour  united  with  the  alkaline  air, 
the  other  half,  upon  applying  a  candle,  made 
a  confiderable  explofion.     This  experiment 
fcarce  requires  a  comment.   That  part  of  the 
acid,  which  was  not  faturated  with  the  oil  of 
turpentine,  formed  an  union  with  the  alkali, 
and  then  the  other  llrongly  faturated  with 
the  oil  of  turpentine,  being  left  more  at  li- 
berty, exploded  *.     But  the  Do6lor  fays,' 
tliere  was  not  quite  fo  great  an  explofion  as 
I  have  obferved  to  have  been  made  by  a  quan- 
tity of  nitrous  air,  of  what  he  now  fuppofes 
dephlogiflicated/  '  Vol.  1.  p.  2 1 7.  The  Doc- 

>  '  tor. 

•u 

*  Vol.  II.  p.  125.  he  fays,  "  Confidering  this  flame  with 
attention,  I  thought  it  very  much  refembled  that  which  is 
produced  by  a  mixture  of  about  one-third  inflammable  air, 
and  two-thirds  nitrous  air ;  and  concluded,  that  it  was  pro- 
bably compofed  of  them  both  j  the  nitrous  acid  forming  ni- 
trous air,  by  fcizing  upon  the  phlogiflon  of  fpirit  of  wine  ; 
and  there  bein^  a  redundancy  of  inflammable  matter,  fufiici- 
ent  to  render  the  air  parUally  iuflammable." 
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*  tor  at  this  time  formed  an  hypothefis  of  the 
'  vapours  being  phlogifticated,  though  in  his 
'  latter  publication  he  has  adopted  the  idea  of 
'  its  being  a  dephlogifticated  vapour  ^. 

'  If  we  fliould  mix  the  two  ingredients  in  a 

*  velTel,  the  fpirit  of  wine,  or  the  oil  of  turpen- 

*  tine,  and  the  fpirit  of  nitre,  would  chemifts 

*  call  it  a  dephlogifticated  mixture  ?  certainly 
'  not ;  then  certainly,  with  far  lefs  propriety  it 

*  may  be  called  a  dephlogiftic  vapour,  after  it 

*  has  imbibed  fo  much  of  the  fire  or  heat  from 

*  the  charcoal  or  candle,  as  to  make  it  a  per- 
'  manent  vapour.    In  arguing  in  this  manner, 

*  we  can  appeal  more  immediately  to  our  fenfes, 
'  and  determine  with  a  greater  degree  of  cer- 

*  tainty  and  fatisfadlion  f. 

*  The  three  metallic  bodies  which  the  hon. 

*  Mr.  Cavendifli  found  to  produce  inflammable, 

*  air  with  the  vitriolic  and  marine  acids,  viz. 

*  iron,  zinc,  and  tin,  with  the  nitrous  acid,  pro- 

'  duce 

J  Now,  agreeable  to  the  Doctor's  prefent  hypothefis,  th 
alkaline  air  mud  have  united  with  the  oil  of  turpentine,  and 
formed  the  nitrous  ammoniac ;  and  the  nitrous  acid  muft 
have  been  left  at  liberty  to  have  admitted  a  candle  to  burn 
in  it  as  dephlogifticated  air.  When  I  repeated  the  procefs 
I  found,  that  if  I  made  ufe  of  ftrong  oil  of  turpentine,  and 
mixed  the  air  with  th[ralkaline,  it  would  explode  ;  but  when 
I  ufed  weak  oil  of  turpentine,  it  only  burnt  like  dephlogifti-| 
cated  air,  or  what  I  call  empyreal  air.  I 

f  What  an  idea  !  that  the  pure  nitrous  vapour  fhould  bel 
fuppofed  to  be  fo  highly  phlogifticated,  which  they  fuppofe,1 
from  its  injuring  atmofpheric  air ;  while  the  fame  acid,  form4 
ed  into  vapour  with  the  addition  of  twice  the  quantity  oi| 
fpirit  of  wine,  and  this  to  be  called  a  pure  dephlogifticated 
vapour,  is  certainly  wonderful.  'I 
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'  duce  this  peculiar  kind  of  air.    Sometimes  it 

*  will  explode,  fometim.es  burn  direcflly  -like 
'  empyreal  air,  admitting  a  candle  to  burn  in 

*  it  with  great  vehemence,  and  a  bright  ex- 
'  tended  lively  flame,  with  a  crackling  noife,  and 

*  fomecimes  with  only  a  bright  natural  flame ; 

*  all  thefe  varieties  Dr.  Prieftley  found  in  it  *. 

S  '  H6 

*  Here  is  a  queflion  that  particularly  forces  Itfclf  upon 
our  judgment  J  how  conies  it,  if  it  is  a  dephlogifticatcd  ni- 
trous aif  or  vapour,  that  the  fame  bodies,  wliich  yield  with 
the  moft  acids,  viz.  the  vitriolic,  phofphoric,  niaiine,  and  ve- 
getable acids,  inflammable  air,  fliould,  with  the  nitrous,  yield 
a  dephlogifticated  nitrous  air  ur  vapour  ?  When  the  other 
metals  which  produce  ftrong  nitrous  air,  (which  Dr.  Prieftley 
fappofes  to  poflTefs  fo  much  phlogifton,  equal  to  inflammable 
air)  with  the  above  acids,  vitriolic,  8iC.  will  produce  no  in- 
flammable air.  And  thofe  metals  v^'hich  produce  this  dephlo-f 
gifticated  nitrous  vapour,  as  the  Doftor  calls  it,  will  even 
produce  inilammable  air,  by  thcmfelves,  expofed  to  heat. 
Certainly  there  is  an  obvious  deficiency  in  this  theory ;  for 
this  fail:  alone  implies  an  error  in  it.  Nay,  the  inflammable; 
1  air  that  they  yield  with  the  acids,  is  more  than  the  dephlo-j 
gifticated  vapour  v^  ith  the  nitrous  acid. 

But  to  be  more  particular,  I  took  two  ounces  of  zinc,  aiict 
expofed  it  to  the  vitriolic  acid,  and  colle£led  all  the  air  that  E 
could  get  from  it  with  the  afllflance  of  heat,  which  was  ftrong 
inflammable  air-    I  expofed  other  two  ounces  of  it  to  the  ni- 
trous acid  under  the  fame  circumftances,  and  colledled  the: 
air  I  got  from  it,  which  was  this  peculiar  nitrous  air.  t 
a'gued,  (  a  priori)  that  if  the  zinc  that  was  expofed  to  the 
1  vitriolic  acid,  which  undoubtedly  had  given  out  its  phlogifton, 
'■  v-'ould  be  highly  dephlogifticated  ;  then  that  which  had  given 
out  the  dephlogifticated  nitrous  air  would,  in  courfe,  (if  the 
Doclor's  theory  be  true)  be  highly  phlogifticated.  Upoii 
putting  the  rcfiduum  of  each  of  thefe  expeiiments  into  a  re- 
tort, after  mixing  them  with  the  nitrous  acid,  I  got  purer 
air,  that  is,  more  free  of  phlogifton,  from  that  which  had 
yielded  the  dephlogifticated  nitrous  vapour,  than  from  thafc 
which  had  yielded  the  inflammable  air.    And  this  is  a  tefl: 
agreeable  to  the  Dodtor's  own  experiments  and  reafoning, 
■which  is  incontrovertable. 
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'  He  procured  this  inflammable  nitrous  air 

*  by  expofing  nitrous  air  to  iron  filings  and 

*  brimflone,  in  a  degree  of  heat  that  would*' 

*  make  the  mixture  give  out  its  inflammable 
'air;    and  which  the  nitrous  air  imbibed.. 

*  But  if  the  mixture  is  not  in  that  ftate  of  dif- 

*  charging  its  phlogifton,  it  will  decompound 
'  the  nitrous  air  in  the  fame  manner  as  re- 

*  fpirable  air. 

'  I  have  myfelf  repeated  thefe  experiments,  ": 
'  and  am  perfe(5lly  clear,  that  if  it  is  new  made, 
'  and  put  in  a  cool  place,  it  will  decompound 
'  the  nitrous  air  ;  but  if  it  be  put  into  a  w^arm  ' 
'  fituation,  and  has  been  made  fome  time,  it  ^ 
'  will  produce  this  inflammable  nitrous  air.  ^ 

*  In  the  firft  procefs  it  has  juft  the  fame  opera- 
'  tion  upon  the  nitrous  air  as  the  nitrous  acid 

*  has  in  imbibing  its  phlogifton. 

*  Another  procefs  in  which  the"  Dodlor  got 
'  this  air  was,  by  expoflng  nitrous  air  to  iron; 
'  which  is  performed  in  this  way.  The  acid 
'  predominates  in  the  common  nitrous  air, 

*  which  is  difcovered  by  its  turning  the  juice 
'  of  turnfole  red,  and  upon  admitting  the  lead 
'  common  air  to  it,  giving  that  rough  aflrin- 

*  gent  acidity  to  water,  which  acid,  when  the 

*  nitrous  air  is  applied  to  iron,  corrodes  it, 

*  forms  into  a  calx,  and  is  faturated  with  the 

*  phlogifton  *. 

*  I  once  ; 

/ 

,  *  Nothing  can  be  more  obvious  than  this  experiment,  j 
The  iron  is  formed  into  a  calx  by  the  acid,  and  faturates  it-  j 
fclf  with  its  phlogifton  j  for  how  other  can  we  account  for,  j 

it  ? ,  J 
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*  I  once  had  an  opportunity  of  feeing  a  pro- 

*  cefs  of  this  kind  go  on  very  diftindly.  After 

*  fnaking  fome  nitrous  air,  I  filled  up  the  phial 

*  with  water,  which  had  been  weakly  acida- 
**lated  with  the  nitrous  acid.  The  next  morn- 

*  ing,  throwing  out  the  water,  I  added  to  it 

*  fome  fpirit  of  nitre ;  and  after  the  phial  was 
'  full  of  nitrous  air,  1  obferved  an  evident  ap- 

*  pearance  of  more  air  being  generated,  and  it 
'  neverthelefs  did  not  increafe  the  bulk  of  that 

*  ahead V  generated.    It  muft  have  beeij  the 

*  phlogiflon  of  the  metal  difcharging  itfelf,  and 
I*  which  w^ould  be  abforbed  by  the- fuperabun- 
'  dant  acid  of  the  nitrous  air.  Dr.  Prieftley 
'  has  given  a  fimilar  experiment,  and  with  the 

*  direct  fame  refult  in  every  circumftance. 

'  The  procefs  by  which  the  Do6lor  procured 

*  the  greateft  quantity  of  it,  was,  by  putting 
'  iron  to  a  fblution  of  copper  in  the  nitrous 
'  acid,  he  expected  to  have  procured  nitrous 
'  air,  but  he  procured  in  great  abundance  this 
'  kind  of  air;  which  bears  an  eafy  explanation, 
r  In  diffolving  iron  in  the  nitrous  acid,  the 

*  Doctor  procured  £ivil  the  nitrous  air ;  but 
'  when  no  more  would  come,  on  applying  a 

*  candle,  he  procured  this  air. 

'  I  obferved  before,  that  the  vitriolic  acid, 
'  which  is  not  fo  volatile  with  iron,  produces 
"  inflammable  air  j  therefore  this  part  of  the 

S  2  *  nitrous 

it?  Agreeable  to  Dr.  PrieRley's  theory  of  the  air's  being  de- 
ihlogiilicatccl,  what  has  become  of  the  plilogifton  of  the  iron 
upon  its  being  reduced  to  a  calx,  and  the  phlogiflon  of  the 
nitrous  air  upon  its  being  dephlogifticated  ?  nothing  can  be 
more  obvious. 
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*  nitrous  acid,  which  was  not  evaporized  fo 

*  foon,  but  was  attracted  by  the  phlogifton, 
'  and  there  fully  faturated  itfelf  with  it  ui  a 
'  flow  and  gradual  manner,  not  having  a  rapid 
^  generation  of  heat  to  difcharge  it  immedi- 
'  ately.    Dr.  Priellley  obferved  he  got  more 

*  nitrous  air  by  a  quick  efFervefcence  than  a 
'  flow  one;  a  quick  efFervefcence  generates  a 

*  ftronger  heat,  and  therefore  volatilizes  more 
^  of  the  acid.  Now,  we  fliall  not  find  this  to  be 
'  the  ^afe  here.    The  acid  being  attraded  by 

*  the  iron,  but  being  already  united  to  the 

*  copper,  leaves  it  very  flowly,  and  being  a 
'  weak  folution  with  a  large  quantity  of  wa- 
'  ter  in  it  j  fo  that  as  the  heat  is  generated  it 
*'will  help  to  deprefs  it;  the  acid,  therefore, 

*  will  a6l  llowly  and  gradually  upon  the  iron, 

*  and  by  that  means  it  will  not  form  air  till  it 
'  is  highly  faturated  with  phlogifton  ;  it  being, 
'  as  Dr.  Prieftley  obferves,  produced  in  a  gra- 

*  dual  flow  manner  *. 

*  After  what  has  been  faid,  it  may  appear  a 
^  little  furprifing,  that  the  learned  Doclor 
'  Ihould  adopt  the  hypothefis  of  its  being  a 

*  dephlogifticated  vapour.    But  its  great  re- 

*  femblance  to  empyreal  refpirable  air  might 

*  incline  him  to  embrace  that  opinion ;  and  al 
^  fo,  becaufe  the  flame  of  a  candle  was  fupport- 
^  ed  in  the  fame  bright  manner  as  empyreal  air 
f  does.   To  have  adopted  the  contrary  opinion 

*  wouldl 

*  As  iron  contains  more  phlogifton  than  copper  ;  there- 
fore it  is  the  furplus,  which  remains  after  reducing  the  cop- , 
per,  -ivhich  fpfms  this  air  5  otherwife  what  comes  of  it  ?  , 
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'  would  have  fhaken  the  great  hypothefis, 

*  which,  not  only  Dr.  Prieftley,  but  moft  philo- 

*  fophers,  have  efpoufed.    There  is  no  doubt 

*  but  animal,  vegetable,  and  the  life  of  flame, 
'  are  fupported  by  the  very  fame  principles  in 
'  refnirable  air;  therefore,  to  give  np  the  life  of 

*  flame,  would  be  to  give  up  the  whole.  Let 

*  us,  however,  more  maturely  eonfider  the 

*  foundation  of  this  dodrine. 

*  Dr.  Priefdey,  agreeable  to  his  hypothefis, 
'  fuppofed  that  this  particular  nitrous  air  pof- 

*  fefled  a  nitrous  vapour,  which  attrac^led  the 

*  phlogifton,  which  he  imagined  was  produced 

*  by  the  flame,  and  by  that  means  fupported  it. 

*  But,  upon  examination,  it  appears  juflithe  re- 

*  verfe ;  for  we  have  proved  this  nitrous  va- 
'  pour  in  the  fame  degree  that  it  is  neutralized 
'  fupports  the  flame  with  more  vigour ;  and 
,  as  it  will  be  found  in  the  Dodlor's  experi- 

*  ments,  which  he  himfelf  acknowledges,  (fee 
'vol.  III.  p.  143.)  that  when  it  is  in  its  highefl: 

*  and  mofl;  perfect  ftate,  it  then  fliews  not  the 
**  leafl  fign  of  an  acid  vapour,  neither  in  its 
'  burning  nor  by  the  nicefl;  tefl:  that  chemiftry 
'  is  mafter  of,  by  the  juice  of  turnfole  *.  And 

*  in  the  experiment  mentioned  p.  58.  when  the 

*  alkaline  air  neutralized  the  nitrous  vapour,  fo 

*  as  to  form  the  nitrous  ammoniac,  that  it  then 
'  became  fo  inflammable  as  to  explode  with  a 

*  great 

*  And  this  tcft,  the  Doaor  himfdf  and  all  chemifts  allow, 
is  the  niccft  and  mofl:  certain  ;  for  by  it,  the  impregnations  of 
fixed  air  in  water  we  can  always  deteft,  and  certainly  it  is  an 
acid  confiderably  weaker  than  the  nitrous. 
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'  great  report.  And  certainly  as  the  ftrongeft 
'  attra6lion  exifls  between  alkalies  and  acids, 
'  if  dephlogifticated  nitrous  air  was  formed  of 
'  a  nitrous  acid  vapour,  that  alkaline  air  would 
'  unite  with  it. 

'  Dr.  Prieflley,  in  his  fupplemental  obferva- 
'  tlons,  mentions  a  fa6l  in  fupport  of  his  hypo- 
'  thefis.  I  take  this  opportunity  of  remarking, 
'  that  as  my  motive  is  to  inveftigate  truth,  I 
'  would  not  be  thought  fo  difingenuous  as  to 
'  fupprefs  any  experiment  that  may  feem  to 

*  militate  againil  my  own  opinion.    No  doubt 

*  it  would  have  given  me  a  degree  of  confi- 
'  dence  to  have  coincided  with  fo  ingenious  a 

*  philofopher ;  but  as  truth  ought  to  be  the 
'  obje6l  of  every  one's  enquiry,  and  as  the 
'  Dodlor's  liberality  of  fentiment  is  fo  well 
'  known,  I  iliall  make  no  farther  apology  for 
'  the  prefent  invefligation. 

'  The  facl  I  allude  to  is,  that  nitrous  air  ex- 
'  pofed  to  the  fcales  of  iron,  which  Dr.  Prieft- 
'  ley  fuppofes  a  partial  calx,  produces  this  air ; 
'  but  if  it  is  not  wholly  fo,  if  there  is  (till  a  part 
'  of  it  metal,  it  will  be  fufEcient  to  give  it  phlo- 
'  gifton ;  and  why  does  not  the  perfedt  calx  it- 
'  felf  form  this  air?  And  how  comes  the  iron 
'  to  be  reduced  to  a  calx  by  forming  this  air  ? 
'  And  befides,  if  the  Do61:or  had  expo.fed  thefe 
'  fcales  of  iron  to  diluted  oil  of  vitriol,  he  would 
'  have  obta.ined  inflammable  air. 

'  The  Do(5lor  fays,  vol.  V.  p.  344.  in  the 

*  fummary  view  of  his  principal  fac5ls,'  *  It  is 
'  procured  from  iron  filings  and  brimftone,  by 

'  nitrous 
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*  nitrons  air,  before  it  becomes  phlogifticated 

*  air.'  '  This  obfervation  of  tlie  DodTior's  lliewjJ 
'  that,  when  the  air  is  perfeftly  phlogifticated, 
'  its  acid  being  neutralized,  then  it  cannot  pro- 
'  duce  this  air,  having  no  acid  to  nnite  with 
^  the  inflammable  air  which  efcapes  from  tlie 
'  mixture  of  iron  and  brimftone.  This  mix- 
'  ture  newly  made,  as  I  obferved  before,  will 
'  equally  decompound  nitrous  and  atmofphfc- 
l  rical  air ;  but  if  it  is  in  a  ftate  of  giving  out 
'  its  inflammable  air,  it  will  make  both  thefe 
'  kinds  of  air  inflammable.    (See  Priefliley.) 

'  Dr.  Prieftley  found  that  this  air  would 
'  fometimes  injure  common  air,  and  fbmetimes 
'  not ;  he  could  not  fay  politively  whether  it 
'  would  or  not.  But  his  experiments  evince 
'  this,  that  when  it  burns  with  a  blue  nitrous 
'  flame,  then  it  would  affecfl  common  air ;  but 
'  when  it  did  not,  it  would  not  have  the  lead 
'  adlion  upon  it  *.  We  fliall  find  in  the  courfe 
'  of  this  treatife,  that  it  is  the  acid  that  injures 
'  refpirable  air ;  therefore,  whenever  it  is  fully 
'  neutralized  with  phlogifton,  it  in  courfe  has 
'  no  effe6l. 

'  In  demonflration  of  this,  I  took  a  quantity 

*  of  this  air  in  which  the  acid  predominated, 

*  and  expofcd  it  to  common  air,  and  it  injured 

*  it.  There  was  a  decompofition.  Then  I  took 
'  fome  of  the  fame  air  from  tlie  fame  procefs, 

*  and  expofed  it  to  iron  filings  and  brimflone 

*  in 

*  Its  burning  with  this  blue  nitrous  flame  is  a  dire£l  indi- 
cation of  the  niti'ous  acid  ;  for  by,  adding  the  nitrous  vapour 
to  any  inflammable  air  it  will  make  it  burn  in  this  manner. 
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in  a  heat  that  would  difcharge  their  inflam- 
mable air ;  and  after  a  little  expofin-e  I  found 
the  air  had  loft  the  quality  of  injuring  com- 
mon air.  After  this  impregnation,  I  took 
part  of  it,  and  mixed  it  with  fome  of  the  ni- 
trous vapour  made  from  tlie  pure  nitrous 
acid,  and  it  regained  its  power  of  injuring 
refpirable  air.  I  have  done  this  alternately 
many  times  together ;  for  when  nitrous  air 
has  loft  its  power  of  turning  the  juice  of  turn- 
fole  red,  it  will  have  loft  its  power  of  injur- 
ing common  air. 

'  But  before  the  iron  filings  and  brimftone 
give  out  their  inflammable  air,  if  they  have 
fo  far  abforbed  the  'nitrous  air  as  to  have  im- 
bibed all  its  acid,  leaving  a  refiduum,  which 
•will  neither  ftiew  the  principles  of  this  nitrous 
air  nor  common  nitrous  air  ;  (the  properties 
of  which  we  ftiall  elfewhere  explain)  then 
if  they  give  out  their  inflammable  plilogiftic 
matter,  there  is  no  acid  to  unite  with  it; 
therefore  the  nitrous  air  will  not  form  this 
fpecies  of  air.  But  Dr.  Prieftley  has  given 
us  a  very  accurate  defcription  of  the  forma- 
tion of  this  air,  by  which  wc  fliall  be  able  to 
judge  of  its  analyfis.  Expofmg  the  nitrous 
air  to  a  mixture  of  iron  fihngs  and  brimftone 
over  fome  pure  water,  he  found  that  the  acid 
was  feized  on  in  this  procefs,  and  not  the 
phlogifton  of  the  nitrous  air  that  was  expofed 
to  this  mixture,  in  making  this  particular  fpe-j 
cies  of  air  in  which  a  candle  will  burn.  But 
we  fliall  give  the  Do(5tor's  own  words,  vol.  III. 

'  page 
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*  page  142        *  I  fliall  now  proceed  to  note 

*  other  phenomena  attending  this  procefs, 
'  which  the  philofophical  reader  will  eafily  per- 
'  ceive,  may  be  of  great  ufe  in  the  analyfis  of 

this  fpecies  of  air,  as  well  as  help  to  explain 
]•  the  procefs  itfelf.'  *  (The  procefs  which  the 
'■  Doctor  means,  is  expofing  of  the  nitrous 
f  air  to  a  mixture  of  iron  filings  and  brimftone, 
f  and  the  air  becoming  what  he  calls  dephlo- 
'  gifticated.)'  *  In  order  to  determine  whether 
f  the  acid,  or  'phlogifto?t,  of  the  nitrons  air  had 

*  been  feized  upon  in  this  procefs,  I  made  it 
over  a  quantity  of  very  pure  water ;  thinking 
that,  if  it  fliould  acquire  any  acidity,  it  would 

I  {hew  that  the  phlogiilon  only  had  been  feized  ; 

but  that  if  it  Ihould  not  have  become  acid,  it 
I  would  appear  that  the  decompofition  had  been 
I  effcv^ted  by  the  acid  having  been  feized,  and 
the  phlogifton  left :  And  the  refult  feems  to 
determine  this  queftion  in  favour  of  the  lat- 
ter fuppofitiou.    For,  when  the  procefs  wasi 
i  over,  I  examined  the  water  with  the  greateft 
:  attention,  and  found  not  the  leaft  appearance 
of  acidity  in  it.  It  did  not  even  turn  the  juice 
I  of  turnfole  red ;  and  I  do  not  know  a  more 
I  accurate  teft  of  fmall  degrees  of  acidity  than 
this.    On  the  other  hand,  in  the  decompo- 
fition of  nitrous  air  by  nitrous  acid,  the  water 

T  *  over 

;  *  With  Dr.  Prieftley's  explanation  of  this  procefs,  that  the 
icid  is  feized  on  by  the  mixture,  and  the  phlogifton  left ;  how 
^.hen  can  he  poffibly  call  it  dephloglfticated  air,  when  his  opi- 
;iion  is,  that  even  nitrous  air  poflefles  fo  large  a  quantity  o£ 
ihlogifton  ?  certainly  then  it  muft  poflefs  more  in  proportion, 
Rrhfen  it  has  loft  its  acid,  and  retains  its  phlogiftoii. 
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*  over  whicli  the  diminution  was  made,  be- 

*  comes  much  more  acid  than  can  be  account- 
'  ed  for  by  the  evaporation  of  the  acid  intro- 

*  duced  into  it  *.' 

'  This  perfed;ly  agrees  with  our  hypothefis 

*  that  the  phlogifton  emitted  from  this  mixture 
'  and  from  iron,  &c.  feizes  upon  the  acid  of  the 
'  nitrous  air,  neutralizing  it  fo,  that  it  could 
'  not  acidulate  the  water,  and  making  this  pecu- 

*  liar  nitrous  air,  in  which  a  candle  barns  fbme- 

*  candle 

*  But  we  fliall  relate  another  experiment  of  the  Do£lor's, 
which  equally  proves  the  fame.    He  fays,  vol.  III.  p.  146, 
*'  That  liver  of  fulphur  alfo  decompofes  nitrous  air,  by  feizing 
upon  its  acid,  feems  to  be  proved  by  the  following  experi- 
Jnent.   I  put  fome  pieces  of  liver  of  fulphur  to  two  quantities 
of  nitrous  air  confined  by  quickfilver,  and  I  obferved  that,  in 
about  ten  hours,  between  one  third  and  one  half  of  the  air 
in  each  of  them  was  abforbed.  The  next  day  I  admitted  water 
to  one  of  them,  but  no  part  of  the  air  was  abforbed  and  af- 
ter it  had  palled  feveral  times  through  water,  a  candle  burned 
in  it  with  an  enlarged  flame,  crackling  very  much.    Alfo  a 
candle  burned  in  the  very  fame  manner  in  the  air  contained 
in  the  other  velTel,  which  I  had  not  made  to  pafs  through 
water.  In  this  experiment  I  took  particular  notice  that  there 
was  no  appearance  of  the  mercury  having  been  corroded,  or 
having  been  in  any  other  refpe£t  vifibly  afFefted  during  the 
procefs  j  as  it  would  have  been  if  every  thing  acid  in  the  nitrous, 
air  had  not  been  united  to  Ihe  liver  of  fulphur.  Perhaps  the"' 
reafon  why  the  air  in  this  experiment  bore  the  paffage  througH 
water  without  lofing  its  property  of  admitting  a  candle  tc 
burn  in  it  was,  that,  by  (landing  a  long  time  out  of  water,  thd 
conftituent  parts  of  it  had  acquired  a  firmer  union,  fo  as  nod 
to  be  eafily  fo  decompofed  by  the  accefs  of  water  aftewards."  ' 
A  more  decifive  proof  of  this  decompofition  being  elTe^lH 
ed  by  the  acid  of  the  nitrous  air  being  feized  upon,  is,  that 
the  water  over  which  the  decompofition  is  made,  does  not 
acquire  the  leaft  acidity,  not  even  difcoverable  by  the  juice 
of  turnfole.  In  this  cafe,  alfo,  there  was  an  earthy  precipitatel 
exactly  as  in  the  pioccfs  with  the  iron  filings  and  brimftone.i 
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times  with  a  natural  flame;  fometimes  with 
an  enlarged  flame;  and  fometimes  with  a 
vehement  and  crackling  noife  like  dephlogif- 
ticated  refpirable  air,  as  if  it  contained  inflam- 
mable matter;  and  fometimes  perfedly  in- 
flammable, fo  as  to  explode  like  genuine  in- 
flammable air.  If  the  acid  v^as  abforbed  be- 
fore the  mixture  emitted  its  phlogifl;on,then  its 
phlogifl;on  would  form,  with  the  refiduum  of 
the  nitrous  air,  the  common  inflammable  air. 

'  That  this  peculiar  nitrous  air  contains 
more  phlogifton  than  the  common  nitrous 
air,  is  proved  from  a  determined  quantity  of 
it  phlogifticating  a  certain  quantity  of  the 
nitrous  acid,  more  than  an  equal  proportion 
of  the  nitrons  air  would  have  phlogifl:cated  it. 

'  The  Doctor  in  his  fourth  volume,  p.  455, 
mentions  a  fl:riking  fa6l  of  the  nitrous  air 
turning  inflammable,  which  is  a  follows  :* 

'  I  have  mentioned  a  cafe,  vol.  I.  p.  21 7,  in 
which  nitrous  air,  after  having  been  expofed  to 
iron,  became,  not  only  partially  inflammable, 
admitting  a  candle  to  burn  in  it  with  an  en- 
larged flame,  but  was  even  fired  with  an  ex- 
plolion,  like  inflammable  air  from  metals  by 
oil  of  vitriol.  I  have  flnce  met  with  a  more 
remarkable  fad  of  the  kind. 

*  At  the  latter  end  of  September  1778,  I  had 
put  a  pot  of  iron  filings  and  brimfl:one  into 
a  jar  of  nitrous  air,  which,  in  the  courfe  of 
feveral  days,  was  diminiflied  by  it  in  the 
ufuah  proportion.  From  that  time  till  the 
beginng  of  December  it  had  continued  with- 
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*  out  any  change  that  I  had  perceived  ;  but 
'  about  that  time,  imagining  it  was  increafed 

*  in  bulk,  I  took  exa(5l  notice  of  the  dimcn- 
'  fions  of  it,  and  prefently  found  that  the  quan- 
^  tity  was   certainly  increafiiig.     Upon  the 

*  whole,  I  concluded  that  it  had  increafed 

*  about  one  fixth  of  its  bulk,  from  the  ftate  of 

*  its  greateft  diminution.  On  the  1 1 th  of  De- 
'  cember  I  examined  it,  and  found  it  to  be 
'  proper  inflammble  air,  being  fired  with  many 
'  exploiions  when  tried  in  the  ufual  manner, 

*  but  they  were  not  fo  vigorous  as  thofe  with 
'  frefli  made  inflammable  air  from  iron  and 

*  oil  of  vitriol. 

*  After  tliis,  on  tlie  1 2  th  of  December,  I  put 

*  Si  pot  of  iron  filings  and  brimftone  to  another 
'  quantity  of  nitrous  air,  and  on  the  4th  of 
'  February  following  it  had  increafed  in  bulk 

*  about  one  third,  and  then  burned  with  ex- 

*  plofions  like  the  former.' 

'  The  Doctor's  opinion  of  thefe  experiments, 
'  as  we  have  obferved,  was,  at  firft  as  every  one 
'  mud  think,  that  this  nitrous  air  was  phlogil^ 
'  ticated.  He  fays,  vol.  III.  p.  24.'  '  If  that 
"  which  conflituted  the  enlarged  flame  (fpeak- 

*  ing  of  this  air)  be  phlogiftoU' contained  in  the 

*  air  itfelf,  (and  indeed  it  can  hardly  admit  of 

*  any  other  fuppofition)  it  muft;,  &c.*  *  In 
^  other  parts  of  his  works  he  diredly  gives  the 

*  fame  opinion.    But  what  biafled  him  to  the 

*  contrary  opinion  was,  its  perfeifl  relemblance 

*  to  what  he  calls  dephlogiftic  refpirable  air; 

*  therefore  the  theory  that  he  had  formed  con- 

'  cerning 
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ceniing  this  air,  made  him  adopt  this  fingular 
opinioa  in  oppofition  to  thefe  plain,  obvious, 
and  unanfwerable  fads.  For  this  dephlogifti- 
cated  nitrous  air,  can  be  formed  into  inflam- 
mable air,  as  he  himfelf  found.  He  fays,  vol. 
1.  p.  57.'  *  By  a  very  eafy  procefs  I  can  al- 
ways make  inflammable  air  from  the  nitrous 
acid,  viz.  by  putting  iron  or  liver  of  fulphur 
into  nitrous  air.'  '  In  moft  cafes  the  nitrous 
air  in  thefe  procefl^es  only  changes  to  that 
ftate  in  which  a  candle  burns  with  a  bright 
crackling  flame ;  but  if  longer  continued  it 
will  fometimes  become  inflammable. 

*  As  this  is  an  indifputable  fadl ;  then  if  we 
fuppofe  ail  kinds  of  air  which  will  make  a 
candle  burn  are  dephIogifl;icated,  we  mufl: 
be  under  the  neceflity  likewife  of  fuppofing, 
inflammable  air  to  be  a  dephlogifl:icated  air,  as 
they  are  pofitively  one  and  the  fame  air,  only 
the  one  being  a  richer  air  of  the  kind  from  a 
longer  continuance  of  the  procefs. 

*  It  will  appear  fingular,  that  this  obvious 
fad  of  this  nitrous  air  being  phlogifliicated, 
fliould  have  been  difputed,  and  likewife  that 
I  ftiould  have  taken  fo  much  pains  to  prove 
what  is  fo  clear.  But  it  is  to  decide  this 
important  queftion,  how  thefe  airs  fupport 
flame  ?  For  the  efl:abliflied  opinion  that  air 
fupports  flame  from  imbibing  phlogiflion, 
made  Dr.  Priefl:ley  fuppofe  that  this  air  was 
dcphlogifticated.  But  we  fhall  in  the  courfe 
of  this  work  fliew,  that  that  opinion  is  equally 
as  ill  founded. 
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'  Dr.  Pricflley  being  fo  imprefc  with  the  opi- 
'  nion  of  this  air  being  dephlogifticated,  thinks, 

*  agreeable  to  his  general  theory,  that  its  being 
'  capable  of  fupporting  flame  with  fo  much 
'  vigour  is  owing  to  a  nitrous  vapour,  which 
'  muft  have  come  from  the  acid  being  dephlo- 

*  giflicatcd.    But  to  wave  the  convincing  ar- 

*  guments,  which  we  have  jufl  given  to  fhew 

*  the  contrary,  let  us  fee  how  far  this  idea  may 
'  be  fupported. 

'  If  the  nitrous  air  is  dephlogifticated,  fliould 

*  we  not  have  expedled  to  have  found  it  acidu- 
'  lated  ?  But  wonderful !   that  it  fhould  fliew 

*  an  acidity  before,  but  now  it  is  not  to  be  de- 
'  tested  by  the  niceft  teft.    The  Dodtor  fays, 

*  vol.  III.  p.  143.'  '  The  invefligation  of  the 
'  nature  of  this  vapour,  (which  he  fuppofcs 

*  unites  with  the  phlogifton,  and  from  that  ad- 
'  mits  a  candle  to  burn  in  it)  which  tliough 
'  derived  from  the  nitrous,  is  not  of  itfelf  acid.' 
'  If  there  is  a  fadl  in  chemiftry,  this  is  one, 

*  that  phlogifcon  neutralizes  acids  ;  therefore, 

*  if  I  take  phlogifton,  either  from  the  nitrous 
'  acid  in  its  condenfed  ftate,  or  in  its  ftate  of 

*  vapour,  it  will  make  its  acidity  ftronger.  To 
'  fuppofe  we  fhould  find  the  acid  neutralized 

*  after  taking  phlogifton  from  it,  is  a  fingular 

*  opinion  indeed  ;  but  (in  our  theory)  to  fup- 
'  pofe  that  phlogifton  can  perfedly  neutralize 
'  an  acid  vapour,  which  has  received  a  great 

*  quantity  of  phlogifton  before,  is  agreeable  to 
'  die  firft  rudiments  of  chemiftry,  which  have 
^  never  been  queftioned, 
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*  Thefe  arguments  will  hold  equally  in  all 

*  points,  with  the  empyreal  air  made  from  the 

*  nitrous  acid  and  earth.    It  likewife  Ihews  no 

*  indication  of  acidity,  either  to  the  delicate 
'  teftof  the  vegetable  juices,  or  the  alkaline  air 

*  uniting  with  it.     And  juft  from  the  very 

*  fame  opinion,  and  the  very  feif  fame  argu- 
'  ments,  they  fuppofe  it  the  nitrous  acid  de- 
'  phlogifticated,  and  formed  into  an  air.  But 

*  we  ihall  find,  that  in  catching  fuppofcd  novel 
^  faBs,  they  have  lod  fight  of  the  firfl  rudi- 

*  ments  of  chemiflry  ?  for  wc  fhall,  I  hope, 

*  make  it  clearly  appear  that  xh^iX.  fuppofe d  faEl 
'  of  the  refpirable  air's  being  phlogifticated 
'  when  injured,   is  equall^^  as  fa.llacious  as 

*  their  other  opinion,  in  fiippofing  this  ni- 
'  trous  air  dephlogifticated.  It  certainly  muft 
'  appear  a  very  fingular  hypothcfis,  when  it 

*  makes  them  fuppofe  that  the  pure  nitrous  va- 
'  pour,  formed  from  the  dephlogifticated  ni- 

*  trous  acid,  fliould  be  fo  highly  phlogifticated, 
'  injuring  the  common  air,  (Dr.  Prieftley  fliews 

*  that  it  injures  it  as  much  as  nitrous  air  *)  and 

*  that  a  vapour  formed  of  one  part  of  nitrous 

*  acid, 

*  The  Doftor,  vol.  III.  p.  193,  fays,  "  Lallly,  I  found, 
in  the  courfe  of  thefe  experiments,  that  the  power  of  this  red 
vapour,  to  phlogiftlcate  common  air,  was  much  greater, 
and  aded  much  quicker,  than  I  had  imagined  when  I  made 
the  fir  ft  obfervation  of  the  kind.  For,  after  the  former  oB- 
fervations,^  I  filled  another  phial  with  the  red  vapour,  and 
immediately  afterwards  opened  it  under  water;  when  the  wa- 
ter, rufhing  in,  filled  about  half  of  it,  and  the  remaining  air 
was  found  completely  phlogifticated,  not  being  in  the  leaft 
affeacd  by  nitrous  air."  The  vapour,  here  named,  is  the 
pure  condenfable  nitrous  vapour. 
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*  acid,  and  two  parts  of  oil  of  turpentine,  of 

*  fpirit  of  wine,  would  be  perfc(5lly  dephlogif- 

*  ticated  like  empyreal  air  ;  nay,  that  it  fhould 
'  become  inflammable  and  explode,  and  yet  be 
'  dephlogifticated.    Is  it  pofTible  to  reconcile 

*  fiich  contradictions  ?   I  fliould  think,  the 

*  theory  that  leads  them  to  thefe  opinions,  mufl 

*  certainly  be  erroneous. 

'  I  fliall  conclude  this  chapter  with  the  fol- 

*  lowing  flriking  fadls  and  obfervations : 

*  We  cannot  help  ftill  remarking  the  very 

*  lingular  deductions  and  calculations  which 

*  are  made,  and  may  be  made,  from  this  theory 

*  of  refpirable  air,  when  injured  air  is  phlo- 

*  gifticated.  Dr.  Prieftley  fuppofes  that  two 
'  parts  of  fpirit  of  wine,  and  one  of  the  nitrous 
'  acid,  formed  into  an  air,  is  a  dephlogifticated 
'  air.    Now,  two  drops  of  aether  will  make  a 

*  quart  of  common  air  explode,  and  the  refi- 

*  duum  will  be  injured  *.    When,  agreeable 

*  to  Dr.  Prieftley,  this  quart  of  injured  air  muft 

*  have  received  phlogifton  in  quantity  equal  to 
'  what  a  pint  of  inflammable  air  contains  f; 
'  and  all  this  muft  have  come  from  the  two 

'  drops 

*  Dr.  Ingenhoufz  fays,  "  I  have,  perhaps,  fulfilled  thefe 
conditions  as  near  as  poffible;  for  all  the  inflammable  air  ne- 
ceffary  for  a  piftol,  fuch  as  Mr.  Volta  contrived,  is  contained 
in  the  fpace  of  one  fingle  drop  of  a  liquid.  So  that  a  pint 
bottle  may  contain  as  much  inflammable  air,  exiftmg  as  it 
were,  in  a  concentrated  ftatc,  (meaning  sther)  as  is  required 
to  fire  an  air  piftol  many  thoufand  times." 

+  Dr  Prieftley  fays,  that  inflammable  air  and  nitrous  air 
contained  equal  quantities  of  phlogifton,  from  their  injuring 
atmofpherical  air  equally  alike,  which  is  in  the  proportion  of 
one  meafure  of  thefe  kinds  of  air,  to  two  of  atmofphencal  air. 
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<  drops  of  cether.    But  yet,  which  is  more  ex- 

*  traordiaary  than  all  this,  the  nitrous  aether 

*  and  vapour,  (formed  of  the  very  fame  mate- 

*  rials  and  proportions,  only  the  nitrous  acid 

*  inftead  of  the  vitriolic  X)  ^^^7  ^^.y  is  dephlo- 

*  gifticated,  nay  fo  highly  fo  as  to  make  the 

*  moft  perfedl  dephlogiilicated  mixture,  equal 

*  to  what  they  call  dephlogifticated  air.    If  the 

*  SEther  is  mixed  with  empyreal  air,  thefe  cal- 

*  culations  will  appear  m6re  extraordinary. 

'  If  1  fire  gunpowder  in  fixed  air,  it  will  ex-f 

*  plode ;  if  I  fire  it  in  atmofpherical  air,  the 

*  fire  and  explofion  will  be  ftrongen    If  in  the 

*  nitrous  phlogiflicated,  or  the  com^ion  empy- 

*  real  air,  it  will  ftill  explode  more  vigoroufly, 

*  and  a  far  greater  quantity  of  fire  and  light 

*  will  come  from 'it.    Now,  is  it  not  rational 

*  to  fuppofe  that  all  its  fire  came  from  it  when 

*  fired  in  the  fixed  air,  and  the  extraordinary 

*  fire  and  light  that  came  from  it  when  fired 
'  in  the  phlogifi;icated  nitrous  and  empyreal 
'  air  came  from  thefe  airs ;  their  fire  and  hghc 

*  being  decompounded.    That  it  is  fo,  we  are 

*  certain  from  both  phlogifcicated  nitrous  and 

U  the 

t  Dr.  Ingenboufz  fays,  PiieRley,  vol.  IV.  p.  478.  "  As 
1  make  no  doubt  but  this  air  (meaning  the  inflammable  air 
made  by  sether  being  dropt  into  common  air)  is  the  fame  that 
might  be  extracted  from  oil  of  vitriol  and  fpirit  of  wineS 
by  heat,  I  will  give  you  the  following  account  of  the  fpecitic 
gravity  of  different  inflammable  airs  compared  with  commort 
air,  with  which  account  I  was  favoured  by  Mr.  Enee  :  A 
Ttflel  containing  common  air  to  the  weight  of  138  grains 
•will  contain  of  inflammable  air  extracted  from  iron,  25  grains, 
of  air  extra£led  from  marfhes,  92  grains  j  and  of  that  Ci-^ 
tra«Cled  from  oil  of  vltnol  and  fpirit  of  wine^  150  grains 
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*  the  empyreal  air  before  not  fliewing  the  leaft 

*  fign  of  acidity,  either  with  the  juice  of  turn- 
'  fole  or  alkahne  air,  will  now  after  the  ex- 

*  plofion  neutralize  the  latter,  and  turn  the  for- 

*  mer  red  ;  therefore  their  acids,  which  were 

*  undoubtedly  neutralized  by  the  light  and  fire 

*  after  it*s  difcharge,  will  be  free  and  predomi- 

*  nant.     The  phlogiflon  which  undoubtedly 

*  neutralized  the  nitrous  acid,  will  have  been 

*  difcharged  as  fire  and  light,  and  therefore 

*  the  explofion  was  fo  much  louder. 

'  Dr.  Prieftley's  two  experiments  in  p.  68, 

*  and  69,  likewife  feem  to  fliew  that  the  fuper- 

*  fluous  acid  of  the  nitrous  air  is  attrafted  by 

*  the  liver  of  fulphur,  &c.  and  the  phlogiflon 
'  *  is  left,  and  for  that  reafon  the  candle  will 
'  burn  in  it,  and  will  fometimes  explode? 

The  arguments  concerning  the  nature  of 
hepatic  air,  when  mixed  with  nitrous  air, 
cannot,  I  think,  be  anfwered.  Mr.  Kirwan 
has  given  an  excellent  paper  upon  hepatic  air, 
in  which  he  clearly  fliews  that  it  is  fulphur 
in  an  aerial  ftate  ;  and  that  if  nitrous  and  he- 
patic airs  are  mixed  together,  a  coniiderable 
decompofition  will  take  place.  See  Philof. 
Tranf.  vol.  Ixxvi.  p.  134.  Let  us  accurately 
attend  to  this  experiment.  The  nitrous  air  is 
fuppofed  to  be  formed  of  phlogiflicated  air, 
and  of  a  little  dephlogifticated  air,  or  the  oxy- 
gen principle.  Now,  thefe  two  airs  receive  a 
great  decompofition  in  the  procefs ;  a  quantity 
*  of  fulphur  being  depofited,  and  die  refiduum, 
admits  a  candle  to  burn  in  it  with  a  very 

vivid 
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vivid  flame.  The  fulphiir,  conformable  to 
the  dodrines  of  modern  chemical  philofo- 
phers,  mufl  have  attradled  the  phlogifticated 
air  of  the  nitrous  air,  leaving  the  oxygen  prin- 
ciple :  But  fulphur  has  no  attradion  for  phlo- 
gifticated  air ;  for,  in  burning  fulphur  in  at- 
mofpherical  air,  the  dephlogifticated,  and  not 
[  the  phlogifticated  air  is  attra6led  :  The  fulphur 
and  dephlogifticated  air  being  fuppofed  to 
iform  the  vitriolic  acid. 

To  fuppofe,  that  nitrous  air  confifts  of  de- 
phlogifticated and  phlogifticated  airs,  muft  ap- 
pear very  extraordinary,  when  we  reflecl,  that 
thefe  two  airs  are  fo  abundantly  generated  in 
nature,  by  vegetables  and  animals,  and  by  art; 
jfb  that  there  is  fcarce  a  procefs  which  produces 
the  one,  but  alfo  produces  the  other :  viz.  the 
air  from  nitre,  &c.  That  nitrous  air  is  not 
'formed  of  thefe  two  airs,  is  clear,  from  the  ex- 
periment of  pafTing  this  air  through  hot  earth- 
.en  tubes.  The  nitrous*  air  in  this  procefs  will 
be  all  turned  to  phlogifticated  air. 
'  Every  old  chemift,  who  has  the  leaft  know- 
ledge of  the  affinities  of  bodies,  muft  be  ftruck 
with  furprife  to  fuppofe,  that  fuch  highly  phlo- 
giftic  bodies  as  fulphur,  the  cauftic  alk  .11  aeri— 
lized,  and  nitrous  air,  fliould  form  fo  large 
a  refiduum  of  dephlogifticated  air.  Mr. 
Kirwan's  experiments  convince  him,  that  it 
is  the  acid  which  produces  the  precipitation 
•of  the  hepatic  air,  and  therefore,  he  neutralizes 
it  with  alkaline  air.  But  Mr.  Kirwan  will 
find  another  fact,  which  is,  that  the  more  the 
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alkaline  air  is  employed  in  this  procefs,  the 
more  eafily  will  the  air  admit  a  candle  to  burn 
in  it  with  greater  vividnefs :  But  it  fliould  have 
been  the  reverfe.  In  a  word,  the  ideas,  which 
moft  of  our  modern  chemifls  entertain  of  phlo- 
giftication  and  acidifying  airs,  are  the  very 
reverfe  to  what  they  have  fuppofed ;  becaufe, 
in  dire6l  oppohtion  to  this  old  chemical  fadt, 
that  alkalies  and  phlogifton  neutralize  acids. 
And  this  other  important  fadl  may  be  added  ; 
namely,  that  if  this  dephlogifticated  nitrous  air 
is  imbibed  by  the  pure  nitrous  acid,  it  v/ill 
highly  phlogifticate  the  acidj  whereas  it  fhould 
have  dephlogifticated  it. 

I  fhould  think  enough  has  been  faid  to  con- 
vince every  chemift  unprejudiced  by  the  theo- 
ries of  modern  cheniiftry ;  though  alas  !  they 
appear  not  difpofed  to  fee  the  truth. 

Having  formed  nitrous  air  from  the  acid 
and  vegetable  oils,  I  added  a  quantity  of  alka- 
line air  to  it.  Two  motives  induced  me  to  do  j 
this.  To  neutralize  and  decompound  that  part 
of  the  acid,  which  was  but  loofely  attra(5led ; 
and  likewife,  to  neutrahze  that  part  of  the  acid, 
which  would  ftill  adhere  to  the  nitrous  air. 
And  I  proved,  by  experiments,  that  part  of 
the  alkaline  air  was  precipitated  as  nitrous 
ammoniac,  and  likewife,  that  part  dill  ad- 
hered to  the  nitrous  air ;  and,  upon  examining 
the  air,  I  found  it  was  what  is  called  the  de* 
phlogifticated  air,  admitting  a  candle  to  burn  | 
in  it.  But,  need  chemifts  be  told,  that  it  is  ni^  J 
trous  air  more  highly  phlogifticated  ?  Nay,  m  t 
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;  this  fame  procefs, it  is  fometimes  fo  highly  phlo- 
gifticated,  as  to  explode  like  the  pure  inflam- 
mable air  ;  burning  with  fuch  vivid  flafliings, 
(as  Dr.  Harrington  juftly  obferves)  as  to  re- 

I  lemble  partial  explofions.  I  have  found  in  the 

1  nitrous  air  from  vegetable  oils,  a  quantity  of 
fixed  air ;  and  this  fixed  air,  upon  alkaline  air 
being  added  to  it,  is  not  precipitated,  but 

j  united  to  the  alkaline  air :  And  they  likewife 
feem  to  add  to  the  quantity  of  the  air,  which 
allows  a  candle  naturally  to  burn  in  it. 

After  having  received  fo  much  phlogifton 
or  alkaline  air,  as  is  fiifficient  to  deprive  it  of 
the  power  it  had  when  nitrous  air,  of  turning 
litmus  red,  it  then  becomes  oxygen  gas  ;  and 
this  oxygen  gas  is  fuppofed.  to  refide  in  the 
acid,  fo  as  to  produce  its  acidity  ;  for  as  it 
lofes  that,  it  becomes  more  like  nitrous  air,  or 
the  acid  lefs  confpicuous ;  but  it  ought  to  have 
been  the  reverfe ;  and  it  is  evident  that,  when 
it  has  this  quality  of  admitting  a  candle  to 
burn  in  it,  it  becomes  lefs  acid,  j  the  acid  being 
more  faturated  or  neutralized  with  phlogifton, 
or  alkali,  which  is  the  fame  as  phlogifton;  but 
only  (as  Dr.  Harrington  has  proved)  lefs  con- 
centrated. 

Can  any  one  poftibly  be  miftaken  of  this  ni- 
trous dephlogifticated  air,  even  from  Mr.  Kir- 
I  wan's  hiftory  of  it  ?  Indeed,  after  reading  Dr. 
Harrington's  account,  it  was  impoffible  for 
Mr.  Kirwan,  or  any  other  chemift,  who  was 
in  the  leaft  acquainted  with  chemical  prin- 
ciples, to  fuppofe  it  was  dephlogifticated  ;  But 

that 
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that  difpofition,  which  has  been  the  ruling 
mark  of  our  aerial philofophers^  is,  to  make  it  a 
point  not  to  name  Dr.  Harrington.  What 
does  Mr.  Kirwan  do  ?  he  does  not  make  or 
call  this  air  dephlogifticated,  but  calls  it  de- 
acidified.  We  have  got  a  number  of  new- 
terms  into  chemiflry  from  their  extraordinary 
ideas  of  it.  But  I  fuppofe  he  means  by  this,  the 
air  is  more  neutralized;  could  he  not  have  faid, 
agreeable  to  Dr.  Harrington,  more  phlogifti- 
cated.  But  even  to  take  his  own  term,  deaci- 
dified ;  what  bodies  were  there  to  deacidify 
jc  but  the  fulphur  and  alkaline  air  ?  And  as,  ac- 
cording to  their  hypothecs,  air  that  will  admit 
of  the  life  of  combuftion,  (call  it  dephlogifti- 
cated, deacidified,  or  what  they  will)  it  is,  diey 
fay,  the  acefcent  principle  or  principles  of  aci- 
dity. Then,  muft:  not  it  appear  to  form  a 
chafm  in  reafoning,  to  fuppofe  that  an  air 
which  has  got  its  acid  taken  from  it,  fhould, 
from  that  caufe,  become  the  acefcent  principle? 
But  fuch  are  their  abfurdities. 

But  to  proceed  with  the  arguments.  Ni- 
trous air  expofed  to  phofphoric  hepatic  air, 
and  treated  in  the  fame  manner  as  the  com- 
mon hepatic  air,  will  likewife  become  the  de- 
phlogifticated or  deacidified  air  of  modern 
chemifts.  But  then,  if  this  phofphoric  hepatic 
air  is  burned  with  atmofpherical  air,  which  it 
will  do  without  the  aid  of  any  other  combuf- 
tible  matter;  the  atmofpherical  air  will  be 
left  in  the  very  fame  fttuation,  as  if  any  other 
cornbuftible  body  had  been  burned  in  it;  or. 
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if  the  phlogifton  of  phofphorus  or  alkali  had 
been  burned  in  it.  Thofe  who  oppofe  this 
true  and  not  obfcure  dodrine,  cannot  require 
more  convincing  proofs ;  but  hitherto  they 
have  fliut  their  eyes :  This  is  an  important 
fa<5l.  There  is  an  air,  called  deacidified  or 
dephlogifticated,  (for  modern  theorifhs  have 
given  it  both  thefe  names)  that  adls  upon  at- 
mofpherical  air,  in  the  fame  manner  as  any 
combuftible  body.  Now,  this  is  a  good  proof 
1  in  favour  of  Dr.  Harrington's  theory,  that  at- 
mofpherical  air  and  combuftible  bodies,  are 
both  phlogiftic  bodies,  fince  the  phofphoric 
hepatic  air  adls  in  one  procefs,  in  the  fame 
manner  as  dephlogifticated  air,  in  admitting, 
the  fame  as  atmofpherical  air,  a  candle  to  burn 
I  in  it :  And  in  the  other  procefs,  it  a(5ls  upon 
atmofpherical  air,  juft  as  a  candle  would  do  by 
burning  in  it,  and  making  it  foul  air,  and  thac 
to  a  confiderable  degree;  a  fmall  quantity  of 
'  phofphoric  air,  ailing  upon  a  large  quantity  of 
atmofpherical  air  *. 

One  of  the  moft  ancient,  and  beft  eftablifh- 
cd  fads  in  chemiftry  is,  that  acids  and  alkalies 
attrad  each  other.  Our  modern  chemifts  have 
done  all  they  could  to  deftroy  this  fad ;  nay, 
by  introducing  new  principles,  they  have  hewn 
it  down,  with  all  the  reft,  as  a  cumberer  of  the 

ground. 

*  The  phofphoric  and  dephlogifticated  airs  a£ling,  agree- 
able to  our  hypothefis,  in  one  cafe  as  the  agent,  in  another 

the  principle;  therefore,  certainly  we  muft  fuppofe,  that 
raere  is  not  that  difference  in  the  gompofition  of  the  agent 
and  principle. 
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ground.  Modern  experiments  and  theories 
fay,  that  alkahes  do  not  attradl  acids.  But 
heat,  which  is  their  great  agent  in  finding  out 
the  affinities  and  compofitions  of  bodies,  they 
fay,  proves  it :  For,  in  expofing  nitre  to  heat, 
the  alkaU  attracts  the  phlogifticated  air,  and 
the  oxygen  principle  is  aeriUzed.  But  this 
is  more  particularly  lingular  in  the  nitrous 
ammoniac,  as  the  volatile  alkali  is  fo  volatile. 
Yet,  they  fay,  by  expofing  the  nitrous  ammoni- 
ac to  heat,  the  decompofition  of  the  acid  takes 
place,  its  phlogifticated  part  being  attradled  by 
the  volatile  alkali;  and  this  not  only  occafions 
the  lofs  of  the  alkali's  attra(flion  for  acids,  but 
even  the  lofs  of  its  volatility.  But  to  advert 
to  experiments,  which,  in  the  opinion  of  aerial  j 
chemifts,  can  explain  every  thing. 

Upon  expofing  the  nitrous  ammoniac  to  i 
heat,  a  very  great  abundance  of  this  dephlo- 
gifticated  nitrous  air  is  generated.   But  if  che-  j 
mifts  would  wiih  only  to  fee  truth,  let  them 
take  this  fame  air  produced  from  the  nitrous  i 
ammoniac,  and  expofe  it  to  the  dephlogifticat-  ! 
ed  nitrous  acid,  and  then  they  will  know,  whe-  | 
ther  their  theory,  or  that  of  Dr.  Harrington,  is  i  ] 
juft.    If  the  air  is  dephlogifticated,  upon  th^  • ; 
acid's  imbibing  it,  the  acid  will  then  become  i 
V    more  acid  or  dephlogifticated;  but  if  Dr.  Har-  i 
rington's  theory  is  juft,  it  will  become  the  fame, 
as  if  fo  much  of  the  volatile  alkali,  and  a  little 
nitrous  acid,  (which  he  fays  the  air  contains) 
were  added  to  it.    Upon  expofing  them  toge-  | 
ther,  the  acid  imbibes  the  ah*,  fo  as  to  produce  | 

the  ' 
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the  very  fame  phenomenon,  as  if  I  had  added 
a  quantity  of  volatile  alkali  to  it."  Or,  if  this 
fame  dcphlogifticated  air  is  expofed  to  the  calx 
of  iron,  the  calx  will  attrad  it ;  and  upon  ex- 
amining the  calx,  it  will  be  found  to  have  im- 
bibed the  pure  nitrous  ammoniac  In  burning 
the  calx,  it  will  mjure  or  phlogifticate,  as  they 
call  it,  atmofpherical  air,  jufl  the  fame  as  the 
nitrous  ammoniac. 

Can  aerial  chemifts,  after  this  review  pais 
by  Dr.  Harrington's  theory,  as  not  deferving 
notice  ?  If  they  do,  it  is  evident,  they  are 
not  willing  (however  much  convinced  in  their 
own  minds)  to  acknowledge  to  the  world, 
that  they  have  been  mifliaken.  But  chemi- 
cal philofophers  who  will  not  attend  to  truth, 
when  it  is  told  them,  do  not  deferve  the 
name. 

This  fin^ular  theory  of  theirs  deflroys  every 
old  chemical  fa6l.  The  vegetable  juices  turn 
red  by  being  expofed  to  an  acid.  This  is  a  teft 
bj  which  to  know,  whether  or  not,  nitrous 
air  is  more  acidified,  when  it  is  dephlogifli- 
cated.  Litmus,  by  being  expofed  to  nitroust 
air,  turns  red  ;  but  if  this  nitrous  air  is  formed 
I  into  dephlogillicated  air,  it  will  not  turn  the 
I  litmus  red,  but  rather  green.  Can  this  ex- 
traordinary doclrine  be  fupported  by  any  fadl? 
For,  when  this  dephlogillicated  air,  as  they 
call  it,  is  expofed  to  the  ftrong  concentrated 
nitrous  acid,  the  ftronger  acid  will  attra6l  the 
alkali  from  the  weaker ;  becaufe  the  acid,  by 
being  phlogifticated,  lofes  it's  flrength.  This 

X  is 
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is  the  cafe,  when  the  nitrous  acid  is  phlogifti- 
cated  in  a  condenfed  ftate ;  for,  by  adding  a  , 
llronger,  or  dephlogillicated  nitrous  acid  to  a 
body  which  has  attradted  it,  it  will  expel  it.  ! 

Every  chemical  procefs  is  a  proof  to  con-  ' 
firm  this  truth,  that  fire  is  chemically  united 
to  the  different  acids  ;  particularly  when  acids  ^ 
are  mixed  with  earths  or  alkaline  falts.  When 
the  vitriolic  acid,  metallic,  or  other  earths,  are  ' 
expofed  to  a  ftrong  heat,  they  become  aerilized 
into  a  high  phlogifhic  air,  improperly  called 
dephiogifticated :  But  will  alfo  yield  under  the 
fame  procefs,   phlogifticated  and  fixed  air. 
The  vitriolic  acid,  conformable  to  the  prefent 
theories,  is  only  a  compound  of  dephlogifti-  ^ 
cated  air  and  fulphur,  and  therefore  fliould 
yield  neither  fixed  nor  phlogifticated  air;  and 
iurely,  they  will  not  allow  the  earth  of  alum 
to  be  a  compound  of  either  of  thefe  airs.  The 
nitrous  acid  will  alfo,  with  the  different  earths, 
yield  thefe  airs;   and  the  marine  acid  is  fo 
flrongly  attracted  by  thefe  earths,  that  no  heat  ' 
can  comparatively  volatilize  it.  A  ftrong  heat  is 
required  to  volatilze  the  phofphoric  acid ;  and  ■ 
tlierefore,  the  air  which  it  produces,  will  be 
inflammable  air.   See  Dr.  Prieftley.   With  the 
calx  of  lead  and  this  acid,  he  produced  nothing 
but  inflammable  air,  or  air  of  a  higher  im-  j 
pregnation:   But  obtained  it  in  great  abun-  f 
dance.  I 
The  phofphoric  acid,  conformable  to  Mr.  | 
Lavoifier,  confifts  of  69  parts. of  dephlogifti- 
cated  air,  and  only  of  31  of  its  pecuHar  bafis;  ., 

and, 
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and,  conformable  to  Mr.  Kir  wan,  of  69  of 
fixed  air,  and  of  31  of  its  bafis.  Now,  if  this 
acid  is  diftillcd  with  the  calx  of  lead,  minium 
for  inftance,  inflammable  air  only  is  produced; 
all  the  dephlogiilicated  air,  which  the  phof- 
phoric  acid  and  the  minium  are  fuppofed  to 
pofTefs,  has  difappeared.  What  is  become  of 
it  ?  It  cannot  be  in  the  lead ;  for,  if  the  fire 
is  puflied,  the  lead  is  reduced.  Is  not  this 
hoftile  to  their  hypothefis,  and  friendly  to 

jthat  of  Dr.  Harrington  ?  That  gentleman  has 
called  upon  them  to  explain  thefe  phenono- 
mena ;  but  they  have  not,  nor  can  they  ex- 
plain them. 

The  vegetable  acid,  which  is  fo  much  weak- 
er than  the  preceding  ones,  forms  with  earths, 

I  only  phlogifticated  air,  or  air  with  a  lefs  im- 
pregnation of  fire.  The  aerial  acid  imited  to 
earths,  as  in  lime-flone,  magnefia,  &c.  forms, 
by  means  of  a  ftrong  heat,  different  kinds  of 
air ;  viz.  fixed  air,  phlogifticated  air,  dephlo- 
gifticated  air,  and  inflammable  airs.  But  ac- 
cording to  their  hypothefis,  it  fhould  form 
only  dephlogifticated  air,  phlogifton  or  car- 
bone.  The  ele6lric  fpark  taken  in  fixed  air, . 
will  produce  all  thefe  different  airs,  the  fame  as 
lime-ftone  or  magnefia.  In  all  thefe  producti- 
ons, the  airs  generated,  fhew  very  forcibly,  that 
this  is  owing  to  the  concentration  of  fire.  For 
the  airs  are  produced  in  that  regular  order,  as 
is  conformable  to  the  quantity  of  fire  they 
poffefs.     As  a  proper  example  of  this,  let  us 

^  take  the  air  from  lime-ftone.  Firft,  fixed  air  is 

'  X  2  expelled 
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expelled  without  any  impregnation ;  then  phlo- 
gillicated  air,  with  fiifEcient  to  neutralize  the 
acid;  then  dephlogiflicated  air,  with  a  ftill 
liigher  impregnation  ;  and  at  laft  inflammable 
air,  with  the  higheft  concentration.  But  fixed 
air,  when  united  to  the  calx  of  mercury  (which, 
conformable  to  Dr.  Harrington's  hypothcfis, 
is  more  eafily  aerilized,  and  therefore  more 
adapted  with  acids,  to  form  air  with  a  higher, 
concentration  of  fire)  will  form  only  dephlo- 
giflicated air. 

There  is  a  procefs,  by  which  fi^xed  air  may  be 
all  formed  into  a  phlogifticated  air :  This  is 
done  by  impregnating  water  with  it,  and  then 
expelling  it  again  by  heat.  There  will  always 
be  a  refiduum  of  this  phlogifticated ;  and  by 
repeating  the  procefs  upon  the  fame  air,  you 
at  length  bring  it  all  to  this  kind  of  phlogifti- 
cated air.  As  there  is  notliing  but  water  and 
h'Cat  ufed  in  the  procefs,  we  cannot  poftibly 
miftake  it.  It  could  have  received  only  thefe 
two  bodies :  Moreover,  the  quantity  exacftly 
correfponds  with  receiving  only  a  fmall  addi- 
tion, conformable  to  the  alteration  which  thefe  - 
,two  bodies  would  make  upon  it.  Dr.  Prieftley 
likewife,  by  expofing  it  to  phlogiftic  procefi"es, 
t^irned  it  to  this  air.  , 

But,  a  very  decifive  experiment,  an  experi- 
ment impoflible  to  be  miftaken,  is,  the  pafling 
fixed  air  through  heated  manganefe.  By  re- 
peatedly palling,  it  becomes  at  laft  dephlogif- 
ticated  air.  That  phlogifticated  air  is  a  me- 
diumj  between  fixed  and  dephlogifticated  air, 
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Ks  thus  proved :  It  firfl  becomes  phlogifticated, 
before  it  forms  what  they  call  dephlogiilicated 
air,  receiving  each  time  in  pafling  more  con- 
centrated fire,  till  it  at  laft  becomes  highly 
dephlogifticatcd:  This  we  have  elfewhere  more 
fully  explained. 

Now,  I  aflsL  thofe  who  have  the  leaft  know- 
ledge of  chemiftry,  Can  they  poffibly  miflake 
facls  fo  obvioufly  plain  ?  It  is  impofTible,  if  we 
retain  true  notions  of  what  is  juft. 

If  I  add  oils,  volatile  alkali  aerilized,  or  phlo- 
gifton  in  any  other  form,  to  the  mineral  acids, 
the  nitrous,  vitriolic,  and  marine  airs  will  be 
formed:  But  tliefe  airs,  fay  they,  are  the  acids, 
having  part  of  their  oxygenous  principle  taken 
from  them.  But,  as  I  before  obferved,  if  thefe 
airs  are  abforbed  by  the  fame  acids,  from 
which  they  were  generated,  they  will  clearly 
appear  to  be  the  phlogifticated  acids.  But,  as 
phlogifton  is,  with  many  chcmifts,  a  vague 
term,  and  not  well  underflood  by  them;  if  I 
add  the  aerilized  volatile  alkali,  it  being  highly 
phlogiftic,  to  the  mineral  acids,  they  will  pro- 
duce the  fame  phenomena ;  namely,  nitrous 
air,  and  phlogifticated  acids. 

Then,  in  this  cafe,  are  we  to  lofe  fight  of  the 
firfl  rudiments  of  chemiflry,  and  of  one  of  its 
chief  j^rinciples ;  that  acids  and  alkalies  have  a 
chemical  attraction  for,  and  neutralize  each  o- 
ther  ?  Were  our  chemical  anceftors  miftaken  ? 
Does  the  volatile  alkali  not  unite  to  the  acid, 
but  decompound  it,  taking  from  it's  oxygen- 
ous principle,  which,  with  the  alkali,  forms 

fixed 
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fixed  air,  according  to  Mr.  Kirwan  ?  Nay, 
moreover,  our  anceftors  in  chemiftry,  accord- 
ing to  them,  were  fhill  farther  miftaken;  for 
they  fuppofed  that  the  ftronger  acids  would 
expel  the  weaker :  But  here  the  fixed  air  is  re- 
tained by  the  compound,  together  with  the 
nitrous  acid^  fo  that  the  nitrous,  volatile,  ma- 
rine airs  are  expelled;  the  fixed  air  remaining 
fnug  with  the  mineral  acids.  But  a  ftill  great- 
er difficulty  remains  :  For,  if  the  volatile  oils, 
or  alkali,  by  being  united  to  dephlogiflicated 
air,  do  form  difix;rent  bodies  with  it,  agreeable 
as  the  alkali  is  made  inflammable  ;  fo  it  pro- 
duces, when  burned  with  the  dephlogiflicat- 
ed air  in  one  ftate,  fixed  air;  but  if  in  the 
flate  of  inflammable  air,  (which  it  will  form, 
either  by  heat  or  the  eledlric  fpark)  the  nitrous 
acid  will  be  formed.  Here  then,  (as  Dr.  Har- 
rington very  properly  obferves)  the  nitrous 
acid,  by  lofmg  its  phlogifticated  air,  and  receiv- 
ing the  volatile  alkali  in  its  flead,  is  again 
formed.    Can  we  reconcile  fuch  abfurdities  ? 

But  fome  fay,  that  the  nitrous  acid  produced 
in  this  procefs,  is  from  the  union  of  the  de- 
phlogifticated  and  phlogifticated  airs.  How- 
ever, Dr.  Prieftley  has  fliewn  in  all  his  chemi- 
cal writings,  that  dephlogiflicated  airs  may  be 
tiu'ned  into  phlogiflicated  airs,  by  what  he  calls 
the  phlogifticating  procefs.    See  Prieftley. 

Then,  exactly  conformable  to  thefe  experi- 
ments, and  to  their  hypothefis,  dephlogiflicat- 
ed air  and  phlogifton  form  the  nitrous  acid. 
To  fliew  this  in  a  confpicuous  light,  I  take 

twenty 
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twenty  meafures  of  dephlogifticated  air;  half 

i  .of  this  I  phlogifticate  by  phlogiftic  procelles,  i 

and  then  unite  it  to  the  other  half  of  the  de-  j 

^  phlogiftic ated  air;  and  after  that,  by  taking  \ 
\  the  ele6lric  fpark  in  them,  I  muft  form  them 

I  into  the  nitrous  acid.    Or,  to  reverfe  the  ex-  ] 

'  periment,  take  twenty  meafures  of  phlogifti-  I 

;  Gated  air,  and  form  the  half  of  it  into  de-  * 

■  phlogifticated  air,  by  expofmg  it  in  water  to  | 

the  rays  of  the  fun ;  then  add  the  remaining  j 

half  of  the  phlogifticated  air  to  it,  and  we  i 

fliall  be  able,  with  the  ele6lric  procefs,  to  form  ' 

them  into  the  nitrous  acid.    Hence,  we  are  ■ 

under  the  neceftity  of  giving  our  aflent  to  this  > 
I  truth, which  Dr.  Harrington  has  always  t^nght, 

viz.  that  both  phlogifticated  and  dephlogifti-  i 

I  Gated  air  contain  an  acid.    It  muft  therefore  ■ 

appear  very  extraordinary  to  fuppofe,  that  de-  i 

I  phlogifticated  nitrous  air,  is  not  the  nitrous  I 

acid  aerilized  with  phlogifton  :   For,  take  this  ' 
air,  and  carry  it  through  the  felf  fame  procefl- 
es  above  mentioned,  and  the  proof  will  be 

found  to  be  equally  ftrong  and  fully  fliews  j 

itfelf  to  be  formed  of  the  nitrous  acid.  1 

Mr.  Kirwan  will  foon  be  convinced  of  the  j 

juftnefs  of  thefe  arguments  ;  for  he  himfelf  ex-  j 

prefsly  fiys,  that  the  nitrous  dephlogifticated  ] 

air  is  not  depklogijlicated^  but  deacidified.  After  \ 

what  Dr.  Harrington  has  laid,  he  muft  be  con-  \ 

vinced  of  the  error  of  calling  it  dephlogifticated.  ! 

Mr.  Lavoifier's  opinion,  that  inliammable  ! 

nnd  dephlogifticated  airs  form  water,  muft,  ! 

vhen  candidly  confidered,  be  thought  very  \ 

extraor- 


i 
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extraordinary.  He  excludes  plilogiflon,  and 
invents  anotlier  imaginary  principle  in  it's 
ftead,  calling  it  carbone ;  and  fuppofes  that 
this  carbone^  with  dephlogifticated  air,  form 
fixed  ,air :  Therefore,  this  carbone  miift  be  very 
general,  as  moil  procelTes  in  nature  form  de- 
phlogicated  air  into  fixed  air  :  The  burning  of 
almoft  all  combuflible  bodies ;  the  putrcfadlion 
and  refpiration  of  all  bodies ;  and  likewife  ve- 
getation. So  then,  no  body  upon  this  globe  can 
undergo  any  change,  without  imparting  this 
fuppofed  coal  to  the  air.  The  prefent  received 
chemical  dodlrines  have  given  rife  to,  and 
fandlioned  fuch  extravagant  opinions.  When 
a  fcience  is  in  it's  infancy,  it  is  furprifing  to 
think  what  vague  and  ill-founded  opinions 
men  form  of  that  fcience  !  And,  as  a  proper 
attention  to  the  hiftory  of  any  difcovery  in 
fcience,  evinces  the  truth  of  this  obfervation, 
fo  it  is  particularly  true  of  the  prefent  doc- 
trines refpeding  air.  This  Is  an  enlightened  | 
age.  The  prejudices  and  imperfections  of  dark 
periods  are  now  removed.  Every  perfon  of 
learning  and  fcience  profeifes,  that  all  his  re- 
fearchcs  are  to  find  out  truth,  and  to  receive 
it  by  whomfoever  offered.  How  unpardona- 
ble then  mufl  it  be  in  fuch  perfons,  not  to 
have  received  the  truth,  when  it  has  been  fo 
clearly  pointed  out  to  them.  . 

Chemifls  fay,  that  by  burning  bodies  in 
dephlogiflicated  air,  the  air  is  turned  to  water, 
to  phlogifticated  and  fixed  airs.    In  the  re- 
fpiration of  animals,  in  the  putrefaaion  and  J 
^  combuflion  ' 
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combiiftion  of  bodies,  the  air  is  neceffary ; 
becaufe,  it  either  imparts,  or  receives  fome- 
thing  from  the  bodies  atfled  upon  by  thefe 
procefTes.  But  the  prefent  chemifts,  wander- 
ing from  one  error  to  another,  have  fet  afide 
tliis  fimple  do6lrine,  and  have  given  us  a  very 
fingular  one  ;  viz.  that  the  air  in  fome  proceffes 
of  combuftion,  receives  a  body^  which  they 
call  inflammable  air ;  and  in  others,  a  body 
called  carbone.  In  this  manner,  to  be  fure, 
they  make  thefe  bodies  the  two  great  elements 
in  nature.  But  we  find  the  air  in  fome  pro-- 
celTes  of  combuftion,  refpiration,  and  putre- 
fad:ion,  turned  to  what  thcy  call  phlogifticated 
air.  In  Mr.  Lavoifier's  fyftem,  there  is  no 
theory  to  account  for  this  fadl :  However,  the 
fupporters  of  phlogifton  fay,  all  thefe  changes 
of  the  air  in  thefe  different  procelfes  are  made, 
by  the  air's  receiving  one  and  the  fame  body, 
called  phlogifton ;  or,  which  I  fhould  rather 
call  the  phlogiftic  fyftem :  Therefore,  con-^ 
formable  to  the  phlogiftians,  dcphlogifticated 
air  and  phlogifton  do,  by  their  chemical  union, 
form  water,  the  nitrous  acid,  fixed  and  phlo* 
gifticated  airs.  Can  we,  as  chemifts,  poffibly 
reconcile  fuch  a  paradox  to  truth  ?  A  paradox, 
which  ftippofes  that  water,  the  nitrous  acid^ 
fixed  and  phlogifticated  airs,  are  one  and  the 
fame  body,  formed  of  the  fame  ingredients : 
Such,  however,  are  their  opinions. 

Upon  a  full  view  of  the  prefent  chemical 
theories,  we  are  forcibly  ftruck  with  the  ex- 
traordinary do(^rines  contained  in  them  :  Doc- 

Y  trinesj 
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trines,  to  which  chemifts  could  certainly  ne- 
ver have  been  reconciled,  had  they  not  wan- 
dered from  error  to  error.  Were  their  princi- 
ples to  be  unfolded  all  at  once  to  a  pupil  of  the 
old  fchool,  he  would  think  them  the  moft  ex- 
travagant that  could  be  adopted.  But  moft 
of  the  great  names,  which  rank  fo  high  in  the 
prefent  chemical  world,  belong  to  men,  who 
were  not  regularly  bred  in  the  old  fchool ; 
for  if  they  had,  fome  of  its  fundamental  and 
moft  evident  principles,  would  not  have  been 
fet  afide  for  aerial  flights. 

There  are  a  great  variety,  or  different  kinds 
of  inflammable  air.  This  air  is  procured  from 
metals,  charcoal,  and  fpirits  of  wine  ;  eflential 
oils,  and  olive  oil,  by  their  vapour  pafling 
through  earthen  tubes.  All  thefe  feem  to  be 
high  phlogiftic  bodies;  as  they  will  reduce 
the  calces  of  metals,  form  the  nitrous  acid  in- 
to nitrous  air;  and  likewife  inflame  with  de- 
phlogifticated  air.  Thefe  inflammable  airs 
feem  to  be  one  and  the  fame,  as  having  the 
fame  general  characfteriftics.  There  are  many 
others,  though  formed  by  different  procelTes  ; 
viz.  inflammable  alkaline  air,  and  the  marine 
acid  air,  formed  into  inflammable  air:  See 
Prieftley.  But  thefe  likewife  have  all  the  cha- 
radleriftics  of  inflammable  air. 

Thefe  different  inflammable  airs,  leave  very 
different  refiduums,  when  burnt  in  dephlo- 
gifticated  airs:  And  therefore  fome  modern 
chemifts,  according  to  the  theory  received  by 
them,  will  have  thefe  to  be  different  bodies ; 
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the  one  kind  formed  of  inflammable  air,  and 
the  otiier  having  no  relation  to  it,  but  formed 
of  an  imaginary  element,  called  coal  or  carhone. 
On  the  other  hand,  fcvcral  modern  chemifls 
believe  there  is  fuch  a  body  as  phlogifton, 
and  that  of  this  body  all  inflammable  airs  are 
principally  formed. 

But  to  adopt  their  principles,  or  to  fuppofe 
that  the  nitrous  acid,  water,  fixed  and  phlo- 
girticated  airs,  are  all  the  fame  body,  would  be 
to  adopt  greater  Angularities,  and  to  encounter 
greater  and  more  numerous  difficulties,  than 
we  could  be  taxed  with,  or  expofed  to,  by  ad- 
hering to  the  do6lrines  of  the  old  fchool.  Let 
any  chemift  try  to  reconcile  fuch  contradicti- 
ons as  we  muft:  aflent  to,  by  maintaining 
that  thefe  different  airs  are  all  formed  of  the 
fame  body.  I  have  very  clearly  proved  by 
a  variety  of  experiments,  and  like  wife  from 
their  reducing  metals,  that  the  heavy  inflam- 
mable airs,  by  having  a  greater  quantity  of 
fire  thrown  into  them,  will  become  confider- 
ably  lighter,  and  a<5l  upon  dephlogiflicated  air, 
the  fame  as  the  light  inflammable  air  upon 
metals.  This  is  done  by  pafling  the  ele(5lric 
fpark  through  them;  or  by  expofing  them 
to  intenfe  heat;  or  by  putting  red  hot  bodies 
into  them:  Or,  thofe  inflammable  airs  which 
are  produced  from  vapour,  by  pafling  the 
vapour  through  a  larger  furface  of  earthen 
tubes.  By  treating  the  air  produced  from  the 
fame  body  in  thefe  different  ways,  when  fired 
in  dephlogiflicated  air,  I  have  found  that  they 

Y  2  would 
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would  form  difFerent  refiduums,  viz.  the  ni* 
trous  acid,  water,  fixed  and  phlogillicated  airs. 
But  not  to  follow  the  pradlice  of  others,  by- 
dwelling  upon  the  hiftory  of  dry  experiments,' 
I  will  give  you  the  refult  of  my  own :  And 
here  let  me  obviate  an  objedion  that  may  be 
made.    It  perhaps  may  be  objecled,  that  my 
knowledge  of  experiments  is  not  fo  complete, 
as  to  take  them  upon  my  own  opinion.    I  an- 
fwer.  Let  the  experiments  be  repeated  again 
and  again,  and  I  make  no  doubt,  but  that  the 
refults  will  be  found  to  be  fuch  as  I  have  flated, 
them.    Chemifts  have  paid  too  much  attention 
to  experiments,  whilfl  they  have  negledted  the 
knowledge  proper  to  interpret  them ;  and  the 
confequence  of  this  has  been,  that  thofe  who 
rank  high  in  the  chemical  world,  have  adopted 
the  moft  abfurd  hypothefes.    I  do  not  mean 
by  this  obfervation,  to  detra(5l  from  the  merit 
of  many  great  men,  whofe  chemical  experi- 
ments do  them  immortal  honour;  no,  I  only 
want  them  to  liften  to  the  voice  of  reafon,  of 
truth,  and  of  juftice :   For,  if  they  fliew  no 
more  candour  than  they  have  hitherto  done, 
their  accounts  with  fcience  will  be,  I  am  afraid, 
more  iipon  the  debtor  than  the  creditor  fide, 
Dr.  Harrington  has  been  treated  in  a  very  un- 
gentccl  (I  had  almoft  f lid  cruel)  manner.  Thofe 
who  differ  from  him  in  lentiment  have,  injftead 
of  a  candid  examination  of  his  experiments  of 
invefligation,  done  all  they  could  to  damp  and 

^reftrain  them.  ^ 

Inflammable^'^ 
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Inflammjible  airs  burn  in  dephlogifticated 
^irs  with  an  intenfenefs  proportioned  to  their 
purity,  or  to  the  quantity  of  their  concentrat- 
ed fire;  and  they  will  accordingly  decom- 
pound dephlogiflicated  air.  If  they  poffefs  a 
-^reac  quantity  of  fire,  as  the  inflammable  air 
from  metals,  they  will  entirely  decompound  it, 
and  form  the  nitrous  acid  and  water ;  but  if 
they  do  not  polfefs  fo  much  fire,  part  of  the 
dephlogiflicated  air  will  be  left  in  the  ftate  of 
phlogifticated  and  fixed  airs.  I  have  found  in 
fome  experiments  a  great  quantity  of  fixed  air 
formed;  but  by  throwing  into  thofe  airs, 
which  are  formed  by  palfing  through  hot 
earthen  tubes,  a  greater  quantity  of  fire,  either 
by  heat,  or  the  eledlric  fpark,  and  by  enlarging 
the  furface  of  the  tube  through  which  the  va- 
pour had  to  pafs  ;  all  the  inflammable  airs,  by 
having  more  concentrated  heat  thrown  into 
them,  will  acl  accordingly  upon  the  dephlo- 
giflicated air.  And  alfo,  by  a  proper  adjufi- 
ment  of  the  proportion  of  the  inflammable  airs 
to  the  dephlogiflicated  airs,  I  could  accurately 
afcertain  2.  priori,  what  would  be  the  refiduum; 
and  clearly  deduce  this  conclufion,  that  in- 
flammable airs  are  concentrated  fire  ;  and  that 
they  (conformable  to  Dr.  Harrington's  hypo- 
thefis)  will  a6l  upon  the  dephlogiflicated  airs, 
in  proportion  to  the  quantity  of  fire  fet  loofe. 
In  the  pure  inflammable  airs  from  metals,  the 
fire  is  feparated  all  at  once,  fo  as  to  produce  an 
cxplofion ;  but  in  the  heavier  airs  they  burn 
more  gradually :  However,  if  a  greater  quan- 
tity 
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tity  of  fire  is  thrown  into  them,  they  will  hkc- 
wife  explode. 

The  volatile  alkali  burnt  with  dcphlogifli- 
cated  air,  forms  principally  fixed  air.  From 
Mr.  Milner's  experiment  of  paffing  the  volatile 
alkali  through  a  red  hot  barrel,  in  which  was 
manganefe,  it  is  evident,  that  as  the  heat  expel- 
led the  dephlogifticated  air,  the  alkali  was  fet 
on  fire  by  it ;  and  being  confumed  in  that  hot 
tube  under  fo  great  and  intenfe  a  degree  of  heat, 
the  dephlogifticated  air  will  be  decompound- 
ed into  the  nitrous  acid  and  water,  which, 
acling  upon  the  iron  barrel,  form  nitrous  air. 
Heat,  by  expanding  the  heavy  airs  and  mak- 
ing them  lighter,  adls  here  as  one  might  expe^l. 
There  is  no  occafion  to  have  recourfe  to  Dr. 
Auftin's  laboured  explanation  of  heat  feparat- 
ing  the  two  airs»  in  which  he  fuppofes  the. 
heavy  inflammable  airs  to  be  compofcd  of  in- 
flammable and  phlogifticated  airs. 

That  metals  contain  phlogifton,  is  proved 
from  this  very  fmiple  experiment.  By  expof- 
ing  iron  to  water  and  dephlogifticated  air, 
the  iron  will  be  turned  into  a  calx,  and  a  phlo- 
giftic  oily  body  will  fwim  upon  the  top  of  the 
water.  As  our  modern  chemical  theorifts  are 
always  ready  to  adjuft  every  phenomenon  to 
their  theory,  how  abfurd  foever  it  may  be  ;  let 
us  fee  if  this  experiment  is  favourable  to  them. 
I  grant  that  this  oil  is  inflammable  air  condenf- 
cd ;  but,  conformable  to  their  theory,  they  muft 
alfo  allow,  that  the  water  was  decompounded 
in  this  procefs  j  the  oxygen  principle  entering 
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I into  the  calx,  and  the  phlogiflon  or  inflam- 
mable air  being  feparated.  But  here  we  are 
aground ;  for  the  dephlogifticated  air  which 
cer«-?vinly  forms  the  calx,  is  imbibed  by  the 
calx,  and  fo  difappears.  For,  if  there  is  no 
jdephlogifticated  air  in  the  procefs,  the  iron  will 
Inot  be  formed  into  a  calx.  This  fame  oily 
phlogiflic  body  will  reduce  the  iron  again ;  or, 
if  expofed  to  a  great  heat,  will  farm  inflam- 
mable air.  And  more  particularly,  if  this  calx 
fhould  be  expofed  to  the  parifian  minor,  it 
would  be  reduced  without  addition,  and  would 
imdergo  the  fame  procefs  again  with  dephlo- 
Igifticated  air  and  water. 

That  it  is  the  dephlogifl;icated  air  that  forms 
the  iron  into  a  calx,  is  probable  from  all  the 
klodrines  of  chemiftry.  It  cannot  be  fuppofed 
it  is  ft-om  the  water  being  decompounded,  as 
the  dephlogifticated  air  was  free  and  difengag- 
ed,  while  the  water's  fuppofed  dephlogifticated 
lair  was  united  to  inflammable  air:  But  if  even 
they  fliould  contend  for  it;  the  dephlogifticated 
air  of  the  atmofphere  fliould  have  united  with 
the  inflammable  air  of  the  water,  and  formed 
with  it  water  again. 

Mr.  Kirwan,  in  endeavouring  to  reconcile 
the  phlogiftic  theory  with  Mr.  Lavoifier's, 
upon  the  formation  of  acids,  has  fallen  into 
^reat  errors.  He  fuppofes  that  inflammable 
and  dephlogifticated  airs  form  water;  that 
metals  are  formed  of  phlogifton  and  the  earth 
'■^  the  calx;  and  that  the  calx  is  formed  of 
led  air  and  the  earth  of  metals.    Now,  this 

dodrine, 
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do6lrine,  though  Mr.  Kirwan  is  not  aware  o 
it,  diredly  contradids  Lavoifier's.  The  for- 
mer fuppofes  that  fixed  air  is  formed  of  the 
fame  kind  of  inflammable  and  dephlogifti- 
cated  airs,  which  form  water  :  For  the  inflam- 
mable air  obtained  from  metals,  and  which 
will  reduce  them  again,  when  fired  with  de- 
phlogifticated  air,  will  form  water.  And  more- 
over, when  metals  are  reduced  without  addi- 
tion, their  being  decompounded,  is,  he  fays, 
from  the  flxed  air  contained  in  them  ;  the  de- 
phlogifticated  air  being  fet  loofe  from  it.  But 
can  Mr.  Kirwan  pofTibly,  as  a  chemiil,  recon- 
cile the  abfurd  idea,  that  fixed  air  and  water 
are  formed  of  the  identical  felfsame  bodies,  and 
by  the  identical  felfsame  procefs,  viz.  com- 
buftion  :  But  this  I  do  poiitively  declare,  that 
our  aerial  chemifls  can  reconcile  any  thing,  if 
ever  fo  prepofterous.  They  are  fo  much  at- 
tached to  their  experiments  in  gun  barrels,  re- 
torts, &c.  imagining  fome  charm  in  them, 
(which  are  to  difcover  every  thing)  that  I  can 
compare  their  credulity  as  being  equal  to  that 
which  appeared  in  the  affair  of  the  bottle  con- 
jurer in  the  Hay-Market.  Dr.  Harrington  fays 
in  his  Letter,  p.  4.  "  Dr.  Prieftley,  in  the  great 
variety  of  his  experiments,  proves,  that  in  ibme 
cafes  the  burning  of  thefe  two  airs  produces 
water,  and  fometimes  fixed  air. 

"  Then  let  us  juft  compare  fixed  air  with 
water.  Fixed  air,  when  condenfed,  neutralizes 
alkalies  and  calcareous  earths ;  will  any  che- 

mift  ilippofe  water  to  do  the  fame?  When 

fixed 


A  Treatise  ON  Ai it*  169 

fixed  air  condenfed  in  the  vegetable  alkali, 
is  juft  upon  the  fame  footing,  in  Fefpe<5l  to 
folidity  and  being  aerilized,  as  the  water  is  in 
the  <:une  vegetable  alkali.  And  if  our  fathers 
in  chemiftry  fhould  be  told,  that  the  w^ater  and 
ihe  fixed  air  in  the  fait  were  both  the  fame 
zhemical  bodies,  compofed  of  condenfed  de- 
ohlogiflicated,  and  inflammable  airs ;  woulcl 
:hey  believe  it  ?" 

I  I  fhall  now  take  a  view  of  thofe  chemical 
pvritings,  with  which  Dr.  Prieflley  has  favour- 
ed the  world  fince  the  ptiblication  of  Dr.  Har- 
rington's Letter:  But  the  reader  will  allow  me 
:o  make  a  previous  obfervation;  which  is,  that 
pr.  Prieftley  has  been  very  careful,  not  to 
nention  that  gentleman  as  a  fellow-labourer,* 
what  reafon  lliall  we  alTign  for  his  filence  i? 
The  queftion,  I  think,  may  be  Very  eafily  an- 
wered.  There  is  an  oppofition  of  hypothefes ; 
ind,  if  Dr.  Harrington's  is  the  true  one,  Dr. 
Prieftley's  muft  of  confequence  be  falfe  :  How- 
ever, not  to  mention  the  chemical  doctrines 
)f  his  antagonift,  is,  in  my  opinion,  very 
vrong :  Fair  difcuffion  is  the  beft  way  to  know 
vho  has  truth  on  his  fide ;  let  then  the  two 
lypothefes  be  candidly  canvalTed  by  thofe  of 
in  impartial  public,  who  are  able  to  judge, 
jbyill  it  be  faid  in  extenuation,  that  Dr.  Har- 
rington's theory  deferves  no  an{\ver  ?  Were 
;iiy  man,  who  in  the  lea  ft  pretends  to  the 
lame  of  a  chemift,  to  make  fuch  an  aftertiori, 
fhould  not  fcmple  confidently  to  afTert,  that 
knows  nothing  of  chemiftry. 

Z  It 
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^  It  is  very  poffible,  after  the  ulage  Dr.  Har- 
rington has  met  with,  that  my  labours  may 
receive  the  fame  treatment.  However  that 
may  be,  I  publicly  call  upon  modern  chemifls, 
(fome  of  whom  deferve  the  higheft  merit,  and 
their  works  will  be  efteemed  as  long  as  true 
fcience  lafts)  not  to  llirink  from  the  prefent 
inveftigation,  but  come  boldly  to  it.  If  they 
do  not,  their  labours,  inftead  of  promoting 
fcience,  will  rather  retard  it.  For,  when  a  per- 
fon,  prefuming  upon  the  reputation  he  has 
obtained  in  the  world,  endeavours  by  an  un- 
candid  behaviour  to  draw  the  curtain  over 
truth  ;  this  conduc5l  will  in  the  end  counter- 
balance all  his  labours.  I  throw  down  the 
gauntlet,  as  Dr.  Harrington  has  done  ;  and,  if 
none  takes  it  up,  it  mull  be  for  fear  of  being 
foiled  ;  or  to  drop  the  metaphor,  I  openly  a- 
vow  my  chemical  principles,  and  challenge  a 
fair  difcuiTion  of  them.  But  fliould  Dr.  Har- 
rington's theory,  and  thefe  my  well  meant  at- 
tempts in  favour  of  it,  continue  ftill  to  be  pafTed 
by  with  a  contemptuous  lilence ;  and  Ihould 
time,  which  does  jullice  to  philofophers  and 
their  principles,  Ihew  our's  to  be  right ;  in  this 
cafe,  to  avoid  difcuiTion,  which  leads  to  truth, 
is  worthy  of  blame,  and  pofterity  will,  in  this 
inftance,  undoubtedly  condemn  their  condud:. 
I  might  mark  fuch  behaviour  with  its  proper 
lligma :  This,  however,  I  will  not  do,  but  leave 
the  reader  to  make  his  own  refledtions. 

This  age  is  with  great  propriety  called  en- 
lightened :  It  is  the  age  of  fcience,  and  the  ma- 
ny 
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!iy  difcoveries  made  in  it,  have  been  happily- 
applied  to  the  purpofes  of  human  life.  Nay 
more,  it  is  the  age  of  truth,  and  philofophers, 
both  natural  and  moral,  profefs  to  have  only 
tr'.cli  in  viev;^,  in  all  their  invedigations. 
Hence,  to  me  it  is  matter  of  furprife,  that  no 
old  chemifh  has  before  me,  paid  a  proper  at- 
rention  to  Dr.  Harrington's  principles  !  For, 
>f  a  theory  which  accounts  for,  and  proves  by 
folid  reafoning,  all  the  chemical  phenomena, 
in  oppofition  to  principles  contrary  to  nature 
•ind  reafon,  and  which  account  for  none  of 
the  phenomena,  fhould  be  attended  to  and  a- 
dopted,  that  gentleman's  is  the  one :  And  if 
any  chemift:  is  not  difpofed  to  adopt  it,  let 
him  at  leafh  treat  it  with  the  candour  it  de- 
ferves.  Dr.  Priefliey  is  anxious  to  know  what 
he  breathes,  before  he  ceafes  to  breathe.  When 
this  is  told  him,  he  will  not,  I  hope,  think  it 
below  him  to  accept  of  information. 

Dr.  Harrington  clearly  proved  as  long  ago 
as  the  year  1780,  that  an  acid  and  water  are 
neutralized  witli  fire,  and  aerilized  into  atmol^ 
pheric  air.  That  in  refpiration,  this  fixed  fire  is 
attraded  by  the  blood  from  the  acid  and  wa- 
ter ;  that  the  acid  is  left  in  the  ftate  of  fixed 
air,  and  a  great  quantity  of  the  water  is  con- 
denfed  in  the  procefs.  That  in  putrefadion, 
the  air  undergoes  a  fimilar  decompofitibn,  and 
the  fixed  fire  is  attracted  by  the  putrid  body, 
i'o  as  to  become  putrid  or  alkalefcent.  That 
in  combuflion,  the  fixed  fire  (as  we  have  prov- 
ed) is  fet  loofe.   Thefe  difcoveries  were  only  a 
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prelude  to  tliofe  of  the  firft  principles  of  animal 
and  vegetable  life,  the  phenomenon  of  animal 
heat,  with  other  fecondary  phenomena.  He 
pubUflied  in  1785  a  full  hiftory  of  the  diffe- 
rent airs,  clearly  fliewing  the  formation  of 
each.  That  the  air  is  again  renewed  after  be- 
ing injured,  he  proves  from  it's  levity ;  owing 
to  which,  it  is  taken  up  into  the  higher  regions 
of  the  atmofphere,  where  the  fixed  air  and  wa- 
ter are  again  faturated  with  fixed  fire,  by 
which,  becoming  more  fpecifically  heavy,  it 
defcends  again.  That  phlogiflon  is  fixed  fire 
chemically  attracted  ;  and  that  it  is  capable  of 
being  fet  loofe  again,  by  various  procefTes  in 
nature  *. 

Now,  I  fcruple  not  to  declare,  that  all  the 
principal  and  leading  difcoveries  refpecling  at- 

mofpherical 

*  I  would  beg  leave  to  mention,  tliat  Mr.  De  Luc,  after 
Dr.  Harrington,  fuppofcs,  that  the  air  is  renewed  and  puri- 
fied again  in  the  clouds ;  and  he  endeavours  to  account  for 
it  upon  the  ridiculous  hypothefis  of  water  being  formed  of 
inflammable  and  dephlogifticated  airs,  which  is  decompound- 
ed in  the  clouds.  But  even  this  fuppofition  was,  after  Dr. 
Harrington  had  proved  by  experiments,  and  publilbed  to  the 
\vorld,  that  the  clouds  are  nature's  laboratory,  as  he  fignifi- 
cantly  expreiTes  it.  Of  this  difcovery  Mr.  De  Luc  takes  no 
.notice,  but  mentions  it  as  his  own  opinion.  And  though 
Dr.  Harrington,  as  far  back  as  1780,  clearly  proved,  that  fire 
5s  capable  of  being  chemically  attra£ted  ;  yet  Mr.  De  Luc, 
long  after  this,  fpeaks  of  it  as  his  own  obfervation,  and  fo  has 
the  merit  of  both  difcoveries.  Such  is  the  ufage  that  gentle- 
.inan  has  received  from  thofe,  who,  very  probably,  were  in- 
'<debted  to  him,  for  difcoveries  they  call  their  own.  More- 
over, Mr.  De  Luc  follows  Dr.  Harrington  clofely  in  the  ar- 
guments, to  prove  the  homogeneoufnefs  of  the  atmofpheric 
air,  though,  conformable  to  the  general  policy  of  his  condudl, 
he  neyer  once  rr.entions  his  name. 
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mofpherical  air,  it's  formation  and  compofiti- 
on,  with  the  manner  in  which  it  fiipports 
animal  and  vegetable  life,  and  the  life  of  com- 
bullion ;  I  fay,  that  all  thefe  are  fully  fhewn 
by  Dr.  Harrington.  The  only  thing  that  ap- 
peared to  me  rather  obfcure  was,  the  life  of 
combuftion ;  but  this,  I  hope  I  have,  con- 
formable to  Dr.  Harrington's  principles,  fully 
demonftrated  in  this  Treatife.  I  fliould  be 
forry  to  endeavour,  like  fome  cliemifts,  to  take 
av/ay  any  part  of  his  merit.  However,  I  ven- 
»ture  to  predicl,  that  the  time  is  fad  advancing, 
when  every  thing  relating  to  this  chemiftry, 
will  be  properly  underftood,  and  fettled  upon  a 
right  foundation.  Dr.  Harrington  has  in  his 
Letter  (printed  in  1788)  very  clearly  and  fully 
detected  the  errors  of  his  opponents,  conclud- 
ing it  with  this  pointed  language,  but  as  yet 
lie  has  received  no  anfwer :  "  I  hope  I  have 
made  it  appear  in  this  Letter,  and  in  the  reft 
of  my  writings,  that  the  prefent  hypothefes  of 
philofophers  account  for  none  of  the  phenome- 
na, we  have  confidered ;  and  that  mine  give  an 
explanation  of  them  all,  both  coniiftent  and 
fatisfadtory. 

"  Therefore,  gentlemen,  I  thus  publicly  call 
upon  you,  either  to  vindicate  your  opinions 
or  renounce  them  j  fcience  and  the  public 
claim  it  of  yoti." 

There  is  an  experiment  mentioned  by  Dr. 
Higgins,  which  he  fays  is  in  favour  of  Mr. 
Lavoifier's  fyftem ;  as  indeed  we  muft  agree 
with  him  that  it  is  diredly  contradidory  to 
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the  fyftem  of  phlogifton,  with  the  belief  that 
dephl.ogifbicated  air  is,  in  rcahty,  dephlogilli- 
cated.  But  if  Dr.  Higgins  and  others  will 
pleafe  to  fee  the  truth  ;  tliis  dephlogifticat- 
ed  nitrous  air  is  formed  of  the  nitrous  acid 
and  the  phlogifton  of  the  copper.  It  will  be 
a  ftrong  proof  in  favour  of  the  dodrine  of 
phlogifton.  The  Dodlor  fays,  p.  550.  "  If  tin 
be  introduced  into  a  neutral  folution  of  the 
tin  in  the  nitrous  acid,  it  is  calcined,  a  calx 
is  thrown  down,  and  the  dephlogifticated  or 
imperfe(5l  nitrous  air  is  produced.  Dephlogif- 
ticated nitrous  air,  according  to  the  phlogifti- 
ans,  contains  no  phlogifton  ;  then  I  afli,  what 
becomes  of  the  phlogifton  of  the  newly  calcin- 
ed metal  ?  If  tin  contained  phlogifton,  either 
ififlammable  air  or  nitrous  air  would  be  pro- 
duced, or  a  portion  of  the  di{folved  tin  would 
be  precipitated  in  its  metallic  ftate  ;  neither  of 
which  will  take  place,  if  the  experiment  be 
well  condudled.  Hence  I  fhould  fuppofe,  that 
metals  do  not  precipitate  each  other  in  their 
metallic  ftate,  in  confequence  of  a  double  afE- 
nity  proceeding  from  the  matter  of  light  in- 
flammable air,  (or  phlogifton)  and  likewife 
that  metals  part  with  no  fuch  thing  during 
their  calcination  in  acids." 

Dr.  Prieftley,  after  Dr.  Harrington's  publi- 
cations, gave  different  papers  to  the  Royal 
Society,  in  which  he  endeavours  to  prove  that 
water  is  not  formed  of  inflammable  and  de- 
phlogifticated airs.  His  arguments  and  expe- 
riments are  the  very  fame  as  thofe  of  that  in- 
genious 
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genloiis  chcmifh ;  therefore,  we  fliall  fay  no- 
thing more  to  refute  fo  abfurcl  an  hypothecs, 
which  fuppofes  thefe  airs  form  the  compofition 
of  water :  Only  he  has  in  thefe  papers  blended 
an  abfurd  hypothecs,  and  much  falfe  reafoning, 
with  the  truth.  That  learned  chemifl  has  in 
thefe  papers  given,  with  his  luxuriant  pen,  a 
multiplicity  of  experiments  and  reafons  :  And, 
as  ,  an  experimenter,  he  has  certainly  great 
merit ;  but  as  a  chemical  reafoner,  I  can  by' 
no  means  pay  him  that  compliment.  In  re- 
viving the  red  precipitate  in  inflammable  air, 
he  found  a  fmall  quantity  of  fixed  air  left  in 
the  refiduum ;  and  from  thence  he,  conform- 
able to  his  Angular  hypotheiis,  fuppofes  that 
inflammable  and  dephlogifliicated  airs,  in  their 
nafcent  ftate,  form  fixed  air.  But  the  fixed 
air  produced  was  not  equal  to  what  fhould 
have  been  produced  from  the  quantity  of  the 
two  airs  employed,  it  being  ten  times  lefs.  But 
this  is  fuch  a  trifle  with  modern  chemifts,  as 
not  to  give  the  leaft:  fliock  to  their  hypothefes. 
Had  Dr.  Prieftley  but  attended  to  what  Dr. 
Harrington  fays,  he  would  have  found  the 
reafon  v\^hy  fixed  air  was  formed.  But  to 
have  done  fo,  would  have  led  him  to  renounce 
his  former  opinions.  For  the  reafon  why  fix- 
ed air  is  formed  in  the  procefs,  fee  p.  75. 

March  26th,  1789,  Dr.  Prieftley  prefented 
another  paper  to  the  Royal  Society,  in  which 
he  attemps  to  prove  that  acids  contain  dephlo- 
gifticated  air,  is  one  of  their  conftituent  parts. 
He  has  followed  Dr.  Harrington  in  contradic- 
ting 
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ting  the  opinion  of  the  fuppofed  formation  of 
water.  But  in  this  paper  he  flicks  to  an  opi- 
nion (equally  abfurd)  that  the  acids  are  form- 
ed of  airs.  To  have  given  up  this  would  have 
confh'med  Dr.  Harrington's  theory ;  he  there- 
fore exerts  all  hi^  powers  of  rhetoric  in  it's  fa- 
vour. \V e  fliall  now  invefligate  vv  hat  he  ad- 
vances. 

Though  Dr.  Prieflley  proves  in  all  his  for- 
mer chemical  writings,  that  heat  phlogifticates 
the  nitrous  acid,  and  fays,  vol.  V.  in  a  fum- 
mary  view  of  his  principal  facfls,  "  Spirit  of 
nitre  may  be  procured  almoft  colourlefs  by  a 
careful  diflillation  in  the  common  way,  iv. 
453.  From  being  of  a  deep  orange,  it  becomes 
green  by  long  keeping,  453  j  afterwards  of 
a  deep  blue,  454.  But  if  it  be  expofed  to  the 
open  air,  it  becomes  coloured  again,  ib. 

Heat  deepens  the  colour  of  this  acid,  iii.  249. 
It's  colour  is  univerfally  owing  either  to  phlo- 
gifton  or  heat,  iv.  2."  Yet,  as  thefe  fadls  are 
hoftile  to  his  prefent  chemical  opinions,  and 
as  he  fees  the  danger  they  are  in  from  them ; 
he  endeavours  to  account  for  the  acids  being 
formed  of  airs,  in  a  moft  extraordinary  manner 
indeed.  The  reader  will,  I  hope,  indulge  this 
obfervation,  namely,  that  our  prefent  chemifls 
by  being  bred  up  in  the  aerial  fchool,  are  ready 
to  receive  any  hypothefis,  however  extraordi- 
nary it  may  be       He  talks  of  heat,  as  it  vv-ere 

the- 

*  In  my  former  experiments,  vol.  IV.  p.  2.  I  found  that 
the  colourlefs  acid  became  fmoaking,  or  orange-coloured, 

and 
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the  plilogifton  previoufly  contained  in  the 
acid.  Chemiflry  knows  no  fiich  ideas  as  tliofe 
of  evolving,  without  fome  chemical  attra^^ion 
or  influence.  But  he  aftemards  found  it  t6 
be  light  only  that  produced  this  cfFe6l ;  and 
again  he  found  it  to  be  heat :  So  fluduating 
.ire  his  opinions.    He  gives  in  vol.  V.  fome 

A  a  ftriking 

and  emitted  orange-coloured  vapours,  on  teing  expofed  to 
heat  in  long  glafs  tubes,  hermetically  fealed  j  and  I  then  con- 
cluded, that  this  efFe£t  was  produced  by  the  action  of  heaty 
evolving,  as  it  were,  the  phlogifton  previoufly  contained  in 
the  acid.  Afterwards,  having  found  that  it  was  not  heat^  but 
light  only,  that  was  capable  of  giving  colour  to  fpirit  of  nitre, 
contained  in  phials  with  ground  ftoppers,  in  the  eourfe  of 
feveral  days  j  and  that  in  this  cafe  the  eflecl  was  produced 
by  the  adlion  of  light  upon  the  vapour^  which  gradually  im- 
jiarted  its  colour  to  the  liquor  on  which  it  was  incumbent, 
(fee  vol.  V.  p.  342.)  I  was  led  to  fufpeiSt,  that  as  the  glafs 
tubes,  in  which  I  had  formerly  expofed  this  acid  to  the  a£l:i- 
on  of  heat,  were  only  held  near  ^to  a  fire,  in  the  day-light, 
or  candle-light,  it  might  have  been  this  light,  which,  in  thefe 
circumftances,  had,  at  lead  in  part  contributed  to  produce 
the  effeft. 

In  order  to  afcertain  whether  the  light  had  had  any  influ- 
ence in  this  cafe,  I  now  put  the  colourlefs  fpirit  of  nitre  into 
long  glafs  tubes,  like  thofe  which  I  had  ufed  before,  and  alfo 
fealed  them  hermetically,  as  I  had  done  the  others ;  but,  in- 
■ftead  of  expofing  them  to  heat  in  the  open  air,  from  which 
light  could  not  be  excluded,  I  now  fhut  them  up  in  gun  bar- 
rels, clofed  with  metal  fcrews,  fo  that  it  was  impoffible  for 
any  particle  of  light  to  have  accefs  to  them ;  and  I  then  placed 
one  end  of  the  barrels  fo  near  to  a  fire  as  was  fufficient  to 
make  the  liquor  contained  in  the  tube  to  boil,  which  I  could 
eafily  diftinguifti  by  the  found  which  it  yielded.  The  confe- 
quence  was,  that  in  a  fhort  time  the  acid  becarrie  as  highly 
coloured  as  ever  it  had  been  when  expofed  to  heat  without 
the  gun  barrel.  It  was  evident,  therefore,  that  it  had  been 
mere  heat,  and  not  light,  which  had  been  the  means  of  giving 
this  colour  to  the  acid,  and  which  has  been  ufually  termed 
phlogijlicating  it.  See  Pricftley,  Phil.  Tranf.  vol.  Ixxix.  p.  139^ 
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flrikhig  fads  which  fhew,  that  the  heat  acls 
principally  upon  the  vapour  of  the  nitrous  acid, 
phlogifticating  it.  But  in  this  paper  to  the 
Royal  Society,  he  fuppofes  that  the  heat  ac^s 
upon  the  nitrous  acid,  expelling  the  vapour, 
as  being  dephlogiflicated. 

Mr.  Kirwan  attempts  ta  refute  that  excel- 
lent chemift,  the  immortal  Scheele,  who  en- 
deavoured to  prove  that  the  fire  of  the  fun 
phlogifticates  the  nitrous  vapour.  Mr.  Scheele 
fays  in  his  Experiments,  p.  80.  "  d.  I  poured 
a  fmall  quantity  of  the  purefl  fuming  fpirit  of 
nitre  (No.  25)  into  a  white  phial  made  of  cryftal 
glafs,  provided  with  a  glafs  flopper,  and  ex- 
pofed  it  to  the  light  of  the  fun.    Three  hours 
after  I  found  the  phial  filled  with  red  vapours; 
the  fame  happens  when  the  phial  is  fet  on  a 
German  earthen-ware  (love ;  but  it  requires 
four  weeks  before  the  red  colour  becomes 
difcernable."     Dr.  Harrington  fays  in  his 
Thoughts  on  Air,  p.  30.  "  Mr.  Kirwan,  in  op- 
pofition  to  Mr.  Scheele's  experiments  of  the 
nitrous  acid  being  phiogifticated  from  expofure 
to  the  fun,  fays  in  his  notes  upon  Mr.  Scheele's 
book,  p.  21^0."  "  By  pure  nitrous  acid,  the 
author  means  the  dephlogiflicated  colourlefs 
nitrous  acid.    I  have  expofed  this  in  a  phial 
half  full,  and  clofed  with  a  glafs  ftopper,  to 
the  folar  light,  and  in  a  quarter  of  an  hour  " 
found  it  phiogifticated ;  but  when  the  phial  J 
was  quite  full,  this  did  not  happen,  though  I  ' 
expofed  it  two  hours  to  the  fame  hght.    It  ap- 
peared to  me  in  the  firft  cafe,  that  the  vapour 

only 
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only  was  adled  upon,  being  changed  from 
white  to  red  ;  this  vapour  wa3  abforbed  by  tKe 
liquor  which  then  became  greenilh.  In  this 
■cafe,  the  vapour  may  have  taken  phlogifton 
from  the  air,  whofe  capacity  for  comaining 
fire  was  increafed ;  this  I  am  the  more  inclin- 
ed to  flifpecSl,  becaufe  the  more  of  the  bottle 
was  left  empty,  the  deeper  green  the  liquor 
appeared  to  me  to  afTume." 

"  But  unfortunately  for  this  theory  ;  inflead 
of  the  air  being  better,  (which  it  muft  have 
been  agreeable  to  this  opinion,  and  likewife  the 
general  one  of  injured  air  being  phlogifti- 
cated)  upon  examination  it  has  become  highly 
noxious." 

Dr.  Prieflley  fays,  Philof.  Tranf.  vol.  Ixxix, 
p.  441.  *'  My  friend  Mr.  Kirwan,  hovv^ever, 
liaving  always  fufpedled,  that  the  air  was  a 
principal  agent  in  the  Ifufinefs,  I  at  this  time 
gave  particular  attention  to  this  circumflance ; 
fuppoling  that,  if  any  part  of  the  common  air 
had  been  imbibed,  it  muft  have  been  the 
phlogijlic cited ^  and  that  it  was  the  phlogifton 
from  this  kind  of  air  which  had  phlogifticated 
the  acid.  The  real  refult,  however,  was  not 
fo  much  in  favour  of  this  fuppofition  as  I  had 
expected ;  fur  the  principal  effeel  of  the  pro- 
cefs  was  the  emiffion  of  dcphlogifticated  air,  fo 
that  the  acid  feems  to  become  what  v/e  call 
phlogifticated,  by  parting  with  this  ingredient 
in*its  compoiition." 

The  reader  muft  excufe  ray  not  following 
Dr.  Prieftley  through  all  his  calculations  in  this 

A  a  2  paper. 
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paper,  as  I  do  not  think  that  his  hypothefis, 
and  mode  of  reafoning  upon  it,  dcferve  fuch 
attention.  He  now  leaps  to  the  oppofite 
ground,  and  fuppofcs  that  the  vapour  emitted 
trom  the  heated  acids,  is  dephlogifticatcd  air ; 
and  he  endeavours  to  prove  it  by  calculations, 
which  are  equally  as  erroneous,  being  upon 
as  wrong  a  data  as  his  hypothefis.  In  this  cafe 
there  is  an  exa6l  conformity  between  them. 

But  the  Do6lor,  who  is  indefatigable,  (this 
is  one  of  his  chief  talents  as  an  author)  pro- 
duces another  paper  to  the  Royal  Society,  in 
favour  of  his  fingular  hypothefis.  And  here 
I  would  obferve,  that  the  Do6lor  muft  exert 
himfelf  in  behalf  of  his  hypothefis,  as  the  opi-» 
nion,  that  the  acids  are  formed  of  different  airs, 
is  principally  founded  upon  the  do6lrine  ,of 
different  airs  entering  into  the  compofition  of 
water  :  Therefore,  as  he  himfelf  has,  after  Dr. 
Harrington,  endeavoured  to  deflroy  that  hy- 
pothefis, the  other  mufl  fland  upon  unfafc 
ground.  But  what  is  it  Dr.  Prieftley  cannot 
do  ?  All  mufl  bow  to  his  fuperior  talents : 
Therefore,  confiding  in  this  fuperiority,  he 
fends  the  Royal  Society  another  paper,  v/hichv^re 
fhall  examine.  He  begins,  p.  289.  "  In  my  late 
experiments  on  the  phlogifiication  of fpir'it  of  nitre 
by  heat  it  appeared,  that  when  pure  air  was  ex-^ 
pelled  from  what  is  called  dephlogiflicated  fpi- 
rit  of  nitre,  the  remainder  was  left  phlogifti- 
cated.  This  I  find  abundantly  confirmed  by 
repeating  the  experiments  in  a  different  man- 
ner, and  on  a  larger  fcale ;  and  I  have  applied 
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die  dime  procefs  to  other  acids  and  liquors  of 
a  different  kind.  From  thefe  it  will  appear, 
that  oil  of  vitriol  and  fpirit  of  nitre,  in  their 
inoft  dephlogifticated  ftate,  confift  of  a  proper 
faturation  of  the  acids  with  phlogifton,  fo  that 
what  we  have  called  xh.^  phlogijlication  of  them, 
ought  rather  to  have  been  called  their  fuper- 
phlogijlicat'ion. 

"  I  began  with  treating  a  quantity  of  oil  of 
vitriol  as  I  had  done  the  fpirit  of  nitre,  viz. 
ex  poling  it  to  heat  in  a  glafs  tube,  hermetically 
fealed,  and  nearly  exhaufled ;  and  the  refule 
was  fimilar  to  that  of  the  experiment  with  the 
nitrous  acid,  with  refpe(5l  to  the  expullion  of 
air  from  it,  though  the  phlogiflication  not  ap- 
pearing by  any  change  of  colour^  I  did  not  in 
this  method  afcertain  that  circumftance.  The 
particulars  were  as  follow  : 

"  After  the  acid  had  been  made  to  boil  fome 
time,  a  denfe  white  vapour  appeared  in  quick 
motion  at  a  diftanee  above  the  acid,  and  tho*, 
on  withdrawing  the  hre,  that  vapour  difap-^ 
peared,  it  inftantly  re-appeared  on  renewing 
the  heat.  When  the  tube  was  cool,  I  opened 
it  under  water,  and  a  quantity  of  air  rufhed 
out,  though  the  acid  had  been  made  to  boil 
violently  while  it  was  ciofing,  fo  that  there 
could  not  have  been  much  air  in  the  tube. 
This  air,  which  muft  therefore  have  been  ge- 
nerated in  the  tube,  was  a  little  worfe  than 
common  air,  being  of  the  ftandard  of  1.12 
,  when  the  latter  was  1.04,  I  repeated  the  ex- 
periment 
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pcriment  feveral  times,  and  always  with  tlic 
fame  refult. 

"  That  this  air  fhould  be  worfe  than  com- 
mon air,  I  cannot  well  explain.  But  in  my 
former  experiments  it  appeared  that  vitriolic 
acid  air  injures  common  air  ;  and  that  in  pro- 
portion as  pure  air  is  expelled  firom  this  acid, 
and  the  remainder  becomes  phlogifiicated,  or 
charged  with  vitriolic  acid  air,  clearly  appear- 
ed in  the  following  experiment. 

"  Making  a  quantity  of  oil  of  vitriol  boil  in 
a  glafs  retort,  and  making  the  vapour  pafs 
through  a  red-hot  earthen  tube,  glazed  inlide 
and  out,  and  hlled  with  pieces  of  broken  tubes, 
I  colle61ed  the  liquor  that  diitilled  over,  and 
found  it  to  be  the  fame  thing  with  water  im- 
pregnated with  vitriolic  acid  air.  The  fmell 
of  it  was  exceedingly  pungent,  and  it  was  evi- 
dent, that  more  of  this  air  had  efcaped  than 
could  be  retained  by  that  quantity  of  water. 
The  oil  of  vitriol  ufcd  in  this  procefs  was  i  oz. 
9  dw.  1 8  gr.  and  the  liquor  coUecfled  was  6  dw. 
12  gr.  When  I  coiledled  the  air  that  was  pro- 
duced in  this  manner,  which  I  did  not  do  at 
this  time,  it  appeared  to  be  very  pure,  about 
the  flandard  of  0.3  with  two  equal  meafures  of 
iiitrous  air. 

"  At  another  time,  expending  i  oz.  1 1  dw. 

18  gr.  of  oil  of  vitriol,  of  the  fpecific  gn^vity  of 
1856  (that  of  water  being  1000),  I  colleded 

19  dw.  6  gr.  of  the  volatile  acid,  of  the  fpecific 
gravity  of  j  340,  and  130  oz,  meafures  of  de- 
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phlogifticated  air  of  thepureft  kind,  viz.  of  the 
llandard  of  0.15. 

"  It  is  eafy  in  this  manner  to  colIetSt  a  great 
quantity  of  dephlogiflicated  air;  but  the  prin- 
cipal objedion  to  the  procefs  is,  that  after  uling 
a  few  times,  the  earthen  tubes  become  tender, 
I   and  too  eafily  break,  efpecially  in  heating  or 
i   coohng.    It  is  alfo  difficult  to  lute  the  retort 
i   containing  the  acid  and  the  earthen  tube.  The 
I    air  produced  in  this  manner  is  filled  with  the 
I   denfefl  white  cloud  imaginable. 

"  Going  through  the  fame  procefs  with  fpi- 
'  rit  of  nitre,  the  refult  was  in  all  refpeds  fimi- 
lar,  but  much  more  ftriking,  the  produ(5lion 
of  both  dephlogiflicated  air  and  phlogifticated 
.  acid  vapour  being  prodigioufly  quicker,  and 
more  abundant.  Expanding  5  oz.  8  dw.  6gr. 
of  fpirit  of  nitre,  I  colledled  600  oz.  mealiires 
of  very  pure  dephlogifticated  air,  being  of  the 
ftandard  of  0.2.  I  alfo  coUedled  i  oz.  7  dw. 
14  gr.  of  greenifh  acid  of  nitre,  which  emitted 
copious  red  fumes.  All  the  apparatus  beyond 
the  hot  tube  was  filled  with  the  denfeft:  red  va- 
Hpour,  and  the  water  of  the  trough  in  which 
the  air  was  received,  was  fo  much  impregnat- 
ed with  it,  that  the  fmell  was  very  ftrong ; 
and  it  fpontaneoufly  yielded  nitrous  air  feve- 
ral  days,  juft  as  water  does  when  impregnated 
with  nitrous  vapour.  Perceiving  the  emiflion 
^  of  air  from  the  water,  after  it  had  flood  fome 
time,  I  filled  a  jar  containing  30  oz.  meafures 
with  it,  and  without  any  heat  it  yielded  2  oz. 
meafures  of  the  ftrongeft  nitrous  air.'* 

Does 
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Does  this  require  a  comment  ?  My  reader, 
if  he  remembers  what  I  have  ah-eady  faid, 
may  anticipate  me  in  my  explanation.  The 
vitriolic  acid  becomes  phlogifticated,  yet  at  the 
lame  time  difcharged  an  air  worfe  than  com* 
mon  air,  which,  fay  they,  contains  three  parts 
of  phlogifticated,  to  one  of  dephlogifticated 
air.  A  moft  ridiculous  explanation :  For,  if 
vitriolic  acid  air  injures  common  air,  why 
ftiould  it  injure  it's  own  dephlogifticated  air 
it  had  juft  parted  with  ?  Befides,  if  the  vitriolic 
acid  injured  the  air,  the  acid  would  becon?e 
dephlogifticated  ;  but,  agreeable  to  Dr.  Prieft- 
ley,  it  becomes  highly  phlogifticated  in  the  pro- 
cefs ;  and  more  particularly  the  nitrous  acid, 
which  has  confiderably  a  greater  power  of  in- 
juring common  air,  gives  out,  in  this  fame 
procefs,  pure  air  which  is  not  injured ;  though 
it  is  likewife  in  contacl  with  the  nitrous  acid, 
and  its  vapour  is  the  fame  as  in  the  procefs  of 
the  vitriolic  acid. 

I  need,  I  think,  fcarcely  mention,  'that  the 
fcrong  acids  faturate  themfelves  with  a  great 
quantity  of  fire,  and  become  phlogifticated  ; 
that  the  nitrous  acid  becomes  fo  highly  phlo- 
gifticated, as  to  emit  a  rich  vapour  or  phlogif- 
ticated air,  (erroneouily  fo  called,  but  1  muft 
give  them  their  names)  being  the  acid  vapour 
highly  faturated  with  phlogifton.  That  this 
air  is  produced  from  the  acids  by  heat,  Mr, 
Scheele  found  in  the  diftiilation  of  the  nitrous 
acid.  And  I  will  inform  Dr.  Prieftley  of  fome- 
thing,   which  very  probably  he  does  not 

know. 
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know.    If,  upon  expofing  tliefe  acids  to  great 
heat,  he  chufes  to  examine  this  vapour  or  air 
in  the  diiFerent  ftages,  he  will  find  it  at  firfl, 
what  he  calls  phlogifticated :   But,  by  ftill  go- 
ing on  with  the  procefs,  it  will  get  fo  great  a 
laturation  of  phlogifton,  as  to  form  his  dephlo- 
gifticated  air.    As  to  the  acids  paffing  through 
hot  tubes,  and  forming  air  of  different  fatu- 
rations  of  phlogifton  or  fixed  fire,  which  is  his 
other  experiment;  it  is  the  very  fame  as  that  of 
the  aerial  acid  or  fixed  air.    This  air,  by  hav- 
ing the  electric  fire  pafs  through  it,  will  form 
different  faturations ;  viz.  phlogifticated,  de- 
phlogiflicated,  and  inflammable  airs  :  Or  heat, 
adling  upon  it  when  united  to  calcareous  earths, 
will  do  the  fame.    If  this  explanation  is  not 
deemed  fufficient,  we  can  make  it  ftill  more 
evident.   For,  by  adding  fpirit  of  wine  or  the 
effential  oils  to  the  nitrous  acid,  we  can  make 
it  form  all  thefe  different  ftates  of  phlogifton ; 
viz.  dephlogiflicated  airs  and  the  phlogifticat- 
ed acid  vapour.    But  had  Dr.  Prieflley  con- 
defcended  to  attend  to  what  Dr.  Harringtort 
fays,  he  could  not  have  been  at  a  lofs  to  ac- 
count for  thefe  phenomena.    Dr.  Harrington 
fays  in  his  Thoughts  on  Air,  p.  309.  "  As  we 
have  all  along  proved  the  identity  of  the  elec- 
tric matter  with  phlogifton,  it  being  allowed 
by  all  chemifts,  fo  we  fhall  fhew  its  eflFeas  up- 
on difi^erent  bodies.   Mr.  Henry  in  his  preface 
(p.  14.)  to  the  tranfiation  of  Mr.  Lavoifier's 
elTays,  fays,"  "  Dr.  Prieftley  having  mentioned 
his  having  formed  fulphur  by  the  union  of  in- 
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flammable  air  with  vitriolic  acid,  as  a  proof 
of  the  identity  of  that  air  with  phlogifton; 
he  adds,  that  he  had  alfo  proved,  more  un^x- 
ceptionably  than  before,  that  the  eledlric  mat- 
ter contains  phlogifton,  by  making  it  to  pafs 
through  the  air,  confined  by  the  acids,  in 
a  fyphon."  '  When,'  fays  he,  *  I  ufe  the  de- 
phlogifticated  marine  acid,  the  air  is  diminifli- 
ed  by  the  procefs,  and  dephlogifticated.  If  I  ufe 
the  pbofphorlc  acid  or  the  phlogiflicated  alkali^  the 
air  is  firft  diminiflied,  and  then  increafed  by 
an  addition  of  inflammable  air.  If  I  ufe 
VITRIOLIC  ACID  or  the  nitrous  acid,  there  is 
a  prodiiSllafi  of  dephlogisticated  aiw,  fajler 
than  the  eledlricity  can  injure  it^ 

"  In  the  firft  inftance  the  marine  acid  being 
dephlogifticated,  will  naturally  attrad;  phlogif- 
ton, therefore  the  air  is  decompounded. 

"  In  the  fecond  inftance  with  the  phofpho- 
ric  acid,  or  the  phlogifticated  alkali,  the  elec- 
tric matter  pafiing  through  them,  there  is  a 
generation  of  inflammable  air.  We  have 
ihewn  that  the  phofphoric  acid  has  fo  great  at- 
tradlion  for  fire  or  phlogifton,  that  when  it  is 
expofed  to  a  great  heat,  phofphorus  will  be 
produced  ;  that,  when  united  with  the  calx  of 
lead,  they  will  produce  inflammable  air.  And 
the  connedlion  between  the  alkalies  and  in- 
flammable air  is  well  known.  The  eledrical 
matter  will  turn  alkaline  air  inflammable. 

"  The  third  inftance  of  the  vitriolic  acid  and 
nitrous  acid,  generating  dephlogifticated  ^ir 
with  it,  may  be  eafily  accounted  for.    I  fup- 
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pofe  it  will  not  be  difputed  that  the  electrical 
matter  reduces  the  calces  of  metals  by  giving 
them  phlogillon  ;  that  it  forms  alkaline  bodies 
into  inflammable  air  by  giving  them  phlogif- 
ton  ;  and  likewife  the  phofphoric  acid  into  in- 
flammable air  from  this  caufe. 

"  Thefe  fa6ls  being  granted,  can  it  be  fup- 
i  pofed  that  it  can  form  the  vitriolic  and  nitrous 
,  acids  into  air  by  dephlogifticating  them  ?  One 
I  of  the  acids  to  be  formed  by  it  into  inflam- 
(  mable  air,  and  the  other  into  dephlogifdcated 
j  air,  are  fuch  paradoxes  as  cannot  be  admitted. 
'  No,  they  have  all  received  plilogiflon,  only  the 
phofphoric  acid  has  received  a  higher  impreg- 
nation.   This  is  demonftrable ;  for  if  this  air 
I  that  is  formed  from  the  nitrous  and  vitriolic 
acids  in  this  proccfs  be  expofed  to  the  nitrous 
acid,  the  air  will  be  decompounded,  and  the 
acid  flirongly  phlogiflicated ;  nay,  by  a  peculiar 
nitrous  and  vitriolic  acid,  I  have,  by  continu- 
ing the  procefs  for  a  long  tim<;  with  the  elec- 
trical matter,  formed  thein.  into  an  inflam- 
mable air.    Thefe  are  /lich  obvious  facls,  as 
muft:  force  convicll^^n.     Chcmiils  have  at- 
tempted to  accou«c  for  thefe  phenomena  in  a 
very  vague  ma^nier  indeed.    Mr.  Henry  fays, 
p.  15."  "  Now,  from  whence  can  this  dephlo- 
gifticared  air  proceed,  but  from  a  decompofl- 
tiop  of  the  acids  by  the  phlogillon  of  the  elec- 
tric matter,  in  which  the  pure  air  is  feparated, 
while  the  phlogifton,  combining  with  the  re- 
maining part  or  bails  of  this  acid,  forms  a 
fulphur  ?" 

B  b  2  "To 
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"  To  fuppofe  that  thefe  acids,  by  receiving 
pKlogiflon,  fliould  produce  deplilogifticated 
air,  is  a  moft  fingular  fuppolition  indeed.  If 
we  add  phlogifton  either  to  the  nitrous  or  vi- 
triohc  acids,  we  produce  nitrous  and  vitriolic 
airs.  But  is  it  pofTible  that  phlogiflon  being 
added  to  one  acid  could  make  it  part  with  de- 
phlogifticated  air,  and  caufe  the  other  to  part 
with  inflammable  air  ?  Then,  agreeable  to  this 
theory,  the  nitrous  and  vitriolic  acids  are 
formed  of  empyreal  air,  and  the  phofphoric 
acid  of  inflammable  air.  But  in  burning  ful- 
phur,  pyrites,  &c.  Mr.  Lavoifier  found  a  quan- 
tity of  empyreal  air  abforbed,  and  they  turned 
to  the  vitriolic  acid.  Therefore,  agreeable  to 
this  theory,  if  you  burn  phofphorus  there  is 
an  equal  quantity  of  empyreal  air  abforbed, 
(which  he  acknowledges  himfelf ;)  but  then 
the  phofphoric  acid  with  this  eledlrical  matter 
ihould  y  ield  empyreal  air,  as  well  as  the  other 
acids,  if  this  be  true.  However,  it  yields  an 
air,  which  they  fay,  is  the  oppofite  to  it,  viz, 
inflammable  air. 

"  There  is  jufl:  the  fame  objeclion  to  their 
theory  of  the  acids  forming  airs  with  earths. 
Mr.  Lavoifier  fuppofes  it  is  by  the  empyreal 
air  being  fet  loofe.  Then,  how  comes  fome 
acids,  viz.  the  phofphoric,  the  vegetable,  the 
aerial  acid,  with  thefe  bodies  to  form  inflam- 
mable and  phlogifticated  air ;  and  the  other, 
viz.  the  nitrous  and  the  vitriolic  with  them  to 
form  empyreal  air.  Befides,  in  introducing 
this  theory,  we  cleftroy  Stahl's  great  dodrine  of 

phlogiflon. 


A  Treatise  on  Air. 


phlogifton.  But  in  fliort,  chemifls  are  really 
in  a  labyrinth  with  their  doarine  of  air,  fo 
that  every  new  experiment  gives  a  different 
hypothefis,  and  all  the  old  rudiments  are  fet 
at  nought." 

But  what  appears  mofl  extraordinary  is, 
that  Dr.  Prieflley,  after  he  had  been  labouring 
to  prove,  that  inflammable  and  dephlogiflicat- 
ed  airs  form  water  and  the  nitrous  acid,  fliould, 
with  the  fame  opinions,  and  hypothefis,  en- 
deavour to  prove,  that  the  nitrous  acid  is  form- 
ed of  phlogifticated,  nitrous,  and  dephlogiili- 
cated  airs  *. 

In  this  mode  of  reafoning  he  proceeds  upon 
no  confirmed  data^  but  only  adopts  the  fanciful 
conjecftures  of  the  moment ;  and  fuch  are  the 
theories  of  our  modern  chemifls.  Dr.  Prieflley 
has  made  experiment  upon  experiment,  which 
compofe  many  large  volumes ;  and  his  opi- 
nions, taken  from  thofe  experiments,  have  been 

continually 

*  As  nitrous  acid  is  reproduced  when  dephlogifticated 
air  is  admitted  to  nitrous  air ;  or,  according  to  this  theory,  to 
dephlogifticated  nitrous  vapour  and  phlogifton,  do  not  thefe 
principles,  together  with  watery  which  is  requifite,  at  leaft, 
to  the  forming  of  an  union  between  them,  make  nitrous  acid. 
If  fo,  this  acid  muft  confift  of  dephlogifticated  air,  dephlo- 
{rifticated  nitrous  vapour,  phlogifton,  and  water.  In  the 
folution  of  metals  in  this  acid,  then,  the  firft  and  laft  men- 
tioned of  thefe  four  elements,  together  wj[th  part  of  the  third, 
muft  unite  with  the  calx  of  the  metal,  while  the  fecond, 
joined  with  the  remainder  of  the  third  (or  which  is  the  fame 
thing  with  phlogifton  from  the  metal)  conftitutes  nitrous  air. 
I  do  not  need  to  add  that  latc?it  heat  fcems  to  be  a  necefTary 
ingredient  in  every  kind  of  air.  See  Prieftley's  Experiments, 
vol.  VI.  page  411. 
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continually  changing:  Still  in  tlie  dark,  he 
conld  fee  no  objedl  diflinaiy.  This  induced 
him  to  follow  an  imagination  unimpreffed  with 
tile  firft  rudiments  of  chemiflry,  and  his  great 
name  has  given  authority  to  his  ccnjedures. 

It  furprifes  me  not  a  little  to  fee  Dr.  Priell- 
ley  change  his  ground,  with  refpe(!n:  to  the  pro- 
cefs  of  refpiration :  This  was  the  procefs  upon 
which  Dr.  Harrington  firft  attacked  him.  That 
chemift  would  have  it  to  be  a  dephlogifticat- 
ing  procefs  to  the  air ;  whereas  Dr.  Prieftley 
maintained  it  to  be  a  pKIogiflicated  one.  But 
the  Do'ilorjwho  muft  be  allov^red  to  poffefs  great 
penetration,  finding  his  own  ground  untenable, 
fliifts,  like  a  wary  general,  to  that  of  Dr.  Good- 
wyn ;  yet  would  not,  upon  any  confideration, 
fuggeft  any  thing  concerning  Dr.  Harrington's 
hypothefis.  However,  I  am  afraid,  that  when 
this  ground,  I  mean  Dr.  Goodvsryn's  hypothefis, 
comes  to  be  fairly  examined,  it  will  be  found 
equally  untena.ble.  I  can  fcarcely  think,  that 
fo  penetrating  and  knowing  a  man  as  Dr. 
Prieftley,  can  be  ferious  in  the  choice  of  his 
prefent  ground.  Probably  he  has  chofen  it, 
through  political  policy,  of  obfcuring  the  fub- 
jecl.  Being  fo  accuftomed  to  conquer,  he  can- 
not fupport,  even  the  idea  of  a  defeat. 

The  Docflor  begins  with  his  experiments  and 
arguments  upon  the  burning  of  charcoal  in  at- 
mofpherical  air,  from  which  he  eftimates  the 
quantity  of  dephlogifticated  air  turned  into  fix- 
ed air :  But  I  iliali  enlarge  no  farther  upon  this 
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I  wrong  data.  My  reader  may  fee,  page  72, 
that  part  of  the  fixed  air  comes  from  the 
charcoal. 

The  Do6lor's  next  data  is  taken  from  his 
i  own  refpiration.    He  breathes  a  certain  quan- 
tity of  air ;  and  by  examining  the  air  after  re- 
;  fpiration,  he  finds  that  both  the  dephlogiili- 
:  cated  air,  and  great  part  of  the  phlogiflicated  » 
]  air  have  difappeared.     Hence  he  concludes, 
:  that  a  great  part  of  the  dephlogiftl  cated  air  is 
1  received  entire  into  the  blood,  only  a  fmall 
j  part  of  it  being  turned  into  fixed  air.    It  is 
matter  of  furprife,  that  Dr.  Prieftley,  after 
being  fo  long  converfant  with  aerial  experi- 
,  ments,  fhould  bring  thefe  experiments  to  prove 
fo  fingular  an  hypothefis. 

In  the  firft  place,  the  Dodlor  is  for  making 
'  the  life  of  animals  adl  difterently  upon  refpir- 
i  able  air,  to  what  the  life  6f  combuftion  does, 
I  and  likewife  putrefa(5lion.  But  there  is  no  fa(5l 
in  chemiflry  better  eftablifhed  than  this,  that 
I  the  air  is  a6led  upon  by  thefe  proceffes  in  the 
fame  manner.    Again,  which  is  flill  more  fur- 
prifing  !  The  Do(5lor  makes  phlogiflicated  air 
neceffary  to  r'cfpiraticn  j  as  a  confiderable  great- 
!  er  quantity  of  it,  than  of  dephlogiflicated  air, 
difappears  in  refpiration.    Here  Dr.  Blagden's 
explanation  will  no  ways  aflift  him  to  get  out 
of  the  dilemma.    The  Do6lor  fays,  Philofo- 
phical  Tranfadlions,  vol.  Ixxx.  p.  110.  "  But, 
I  at  the  obliging  fuggeftion  of  Dr.  Blagden,  I 
I  now  think  it  more  probable,  that  the  deficien- 
I  cy  of  phlogiflicated  air  was  owing  to  the 
I '  greater 


192 


A  Treatise  on  Air. 


greater  proportion  of  it  in  the  lungs  after  the* 
procefs  than  hcforc^  But  why  is  only  phlogi- 
fticated  air  left  in  the  lungs  ?  Why  not  the  fix- 
ed air,  into  which  the  dephlogifticated  air  mufl 
have  been  turned  ?  Nay,  why  not  dephiogifti- 
cated  air  ?  Indeed,  that  the  lungs  have  not 
power  to  turn  all  the  factitious  dephlogifticat- 
ed  air  into  fixed  air,  has  been  fully  Ihewn  by 
Dr.  Harrington,  Mr.  Scheele,  and  even  by  Dr. 
Prieftley  himfelf  *. 

The  Dodlor,  who  is  confined  in  his  chemical 
opinions,  to  his  experiments  in  gun  barrels, 
&c.  never  takes  a  more  extenfive  field.  But 
if  he  will  confider,  that  his  theory  fuppofcs, 
that  dephlogifticated  air  is  the  acidifying  prin- 
ciple ;  and  if  fuch  a  quantity  of  dephlogifti- 
cated air  is  received  every  moment  into  the 
blood,  what  mufl  a  flieep's  blood  be,  which  is 
formed  from  the  watery  acefcent  vegetables, 
and  with  all  this  acefcent  air.  What  fupplies 
its  fat  that  it  pofTefTes  in  fuch  great  abundance  ? 

That 

*  In  the  preceding  experiments,  and  feveral  others  which 
I  made  about  the  fame  time,  I  found  that  mice  would  not 
live  in  dephlogifticated  air  till  they  had  completely  phlogifti- 
cated  it,  though  they  lived  longer  in  it  than,  in  proportion  to 
its  purity,  with  refpeft  to  common  air;  and  for  this  I  cannot 
afiign  any  fufficient  reafon.  I  had  once  imagined  that  this 
■was  owing  to  my  being  obliged  to  make  the  mice  pafs  through 
a  quantity  of  water,  by  which  the  air  was  confined ;  but  I 
put  a  moufe  through  the  fame  water  into  a  quantity  of  com- 
mon air,  and  it  lived  in  it  till  it  was  thoroughly  phlogiflicated. 
This  may  deferve  a  farther  invefligation.  I  fliould  have  put 
other  mice  into  what  remainder  of  the  dephlogiflicated  air. 
See  Prieftley's  Expciimcnts,  vol.  V.  p.  163. 
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That  the  air  forms  the  red  globules  of  the 
blood,  is  an  undoubted  fa6l :   And  likewife, 
that  they  are  a  high  phlogiftic  body,  is  equally 
as  well  afcertained  by  the  great  Gaubius,  and 
every  other  eminent  phyfiologift.    But  to  fa- 
tisfy  the  Docflor  by  chemical  experiments  :  If 
'  you  take  phlogifton  in  any  form,  either  as  aii 
alkaline  fait,  oil,  3cc.  and  add  them  to  the  ve- 
;  nous  blood,  they  will  immediately  change  it  toi 
I  the  colour  and  qualities  of  arterial  blood  5  the 
i  fame  as  it  receives  when  it  comes  in  conta(5l 
I  with  the  air.   But  if  you  apply  an  acefcent  bo- 
dy to  the  arterial  blood,  it  immediately  turns  it 
to  the  colour  and  quality  of  the  venous^ 

The  Do6lor  talks  of  the  dcphlogifticated  air 
carrying  the  phlogifticated  air  along  with  it 
into  the  blood,  as  if  there  was  fome  flrong  at- 
tradlion  between  them.  But,  in  combuftion, 
when  the  air  is  imbibed  by  fulphur  and  phof- 
phorus,  they  are  not  imbibed  together. 

However,  according  to  thefe  experiments  of 
Dr.  Prieflley,  phlogifticated  air  is  more  neceffa- 
ry  to  refpiration  than  dcphlogifticated  air,  as 
more  of  the  one  than  of  the  other  difappears. 
But  let  the  Doctor  only  try  the  experiment  up- 
on animals,  which  have  no  hypothefis  to  eJlahUJh^ 
and  he  will  find  very  different  refults :  We 
fhall  quote  fome  of  his  own  experiments.  He 
fays,  vol.  V.  p.  161.  "  But  to  make  the  experi- 
ment in  the  moft  unexceptionable  manner  that 
I  could  contrive,  I,  in  the  next  place,  got  two 
mice,  of  nearly  equal  fize,  and  put  them  into 
exactly  equal  quantities,  viz.  about  five  ounce 
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meafures,  of  the  fame  dephlogifticated  air  (the 
nieafure  of  its  purity,  with  two  equal  quanti- 
ties of  nitrous  air,  being  0.24)  in  nearly  equal 
and  fimilarglafs  jars,  one  (landing  in  lime-wa- 
ter, and  the  other  in  common  water.  Both  the 
mice  continued  in  this  fituation  fomething 
more  than  two  hours  and  an  half,  after  which 
the  air  which  had  been  confined  by  lime-water 
appeared  to  be  reduced  in  the  proportion  of  9 
to  5  1-4  the  meafures  of  the  teft  being  0.96;  and 
the  air  which  had  not  been  confined  by  lime- 
water  w^as  diminifhed  in  the  proportion  of  9  to 
6  3-4,  the  meafures  of  the  teft  being  0.98.  Both 
the  mice,  though  kept  pretty  warm,  laboured 
alike  with  a  difficulty  of  refpiration,  fome  time 
before  I  put  an  end  to  the  experiment.  In 
the  courfe  of  it  I  agitated  the  lime-water  a 
little  now  and  then,  in  order  to  make  it  abforb 
the  fixed  air  the  better,  by  admitting  frefh 
lime-water  to  the  air  that  had  been  refpired.'*  1 
Mr.  Scheele,  by  the  refpiration  of  bees,  turn- 
ed a  large  quantity  of  dephlogifticated  air  en- 
tirely into  fixed  air.    See  likewife  Dr.  Craw- 
ford's experiments  upon  the  refpiration  of  a 
pig  :  But  neither  the  mice,  the  bees,  nor  the 
pig,  had  any  hypothefis  to  eftablifh  ;  nor  were 
their  lungs  fo  capacious  as  to  fecrete  all  thefe 
airs.     You  may,  by  laborious  breathing,  a6l 
upon  almoft  any  air.     Mr.  Scheele,  whofe 
knowledge  of  experiments  was  deficient  to 
none,  fays,  p.  160.    "  I  filled  a  bladder  with 
air  produced  from  iron  filings,  and  acid  of  vi-  > 
triol,  (No.  30,  letter  c.)  and  inhaled  it  in  the 

manner 
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manner  defcribed  before  (No.  48.)  I  could  in- 
hale it  no  more  than  twenty  times  ;  and  hav- 
ing again  recovered  in  fome  meafure,  I  again 
expelled  the  air  from  the  lungs  as  much  as 
polhble,  and  then  drew  in  again  this  inflam- 
mable air.  After  ten  inhalations  I  found  my- 
felf  obliged  to  leave  oiF,  and  found  that  it  was 
no  more  inflammable,  nor  would  it  unite  with 
lime-water ;  in  a  word,  it  was  foul  air." 

The  Docl:or  may  foon  know  by  an  eafy  ex- 
periment, if  there  is  any  analogy  between  the 
life  of  animals  and  the  life  of  flame,  the  latter 
turning  dephlogifl:icated  air  into  fixed  air ;  and 
alfo,  if  he  will  refled:,  that  fixed  air  is  fifty 
times  more  eafily  imbibed  by  water  or  moil- 
ture,  than  dephlogifl:icated  air.  I  fay,  the  ex- 
periment is  eafily  made :  Agitate  fixed  and 
dephlogifliicated  airs  and  water  together,  and 
fee  which  the  water  more  readily  imbibes : 
That  there  is  w^ater  and  agitation  in  the  adl  of 
refpiration,  particularly  the  latter,  is  what  eve- 
ry one  muft  be  fenfible  of.  The  Dodor,  I  am 
fare,  would  breathe  hard  while  attempting  to 
eftablifli  his  hypothefis. 

1  will  now  give  you  Dr.  Harrington's  expla- 
nation of  this  procefs,  mxade  public  by  him  in: 
1780.  His  proofs  are  clear,  and  fuited  to  the 
underftanding  of  every  chemift,  that  is  not 
bewildered  and  infatuated  with  the  new  che- 
mical doclrines,  and  the  experiments  of  glalfes, 
gun  barrels,  &c.  He  proves  that  atmofpheri- 
cal  air,  or  at  leafl:  the  richefl:  part  of  it,  is 
formed  of  fixed  air  and  water  highly  faturated 
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and  neutralized  with  fire,  or  with  the  rays  of 
the  fun.  That  upon  this  air's  being  expofed 
to  the  blood ;  the  blood,  as  having  a  greater 
attradion  for  the  air's  fixed  fire,  attrads  it, 
and  leaves  the  fixed  air  and  the  w'ater  in  the 
expired  air.  He  alfo  proves  that  as  there  is 
a  great  depofition  of  water  upon  the  lungs,  fo 
it  is  abforbed  into  the  blood :  And  that  the 
water  carries  a  part  of  this  fixed  air  along  with 
it  into  the  blood, whichfeems  probable;  becaufe 
the  water  has  fifty  times  a  ftronger  affinity  for 
fixed  air,  than  it  has  for  dephlogifticated  air. 
Likewife,  that  the  high  factitious  dephlogifti- 
cated air,  is  not  fo  eafily  turned  to  fixed  air. 
This  is  evident  in  the  refpiration  of  the  mice 
juft  now  quoted  ;  therefore  the  mice  could  not 
live  fo  well  in  it,  as  in  atmofpherical  air,  till 
they  had  injured  it.  If  Dr.  Prieftley  and  other 
chemifts  will  not  bewilder  themfelves  with 
frefli  experiments,  but  only  attended  to  Dr. 
Harrington's  explanation  of  thofe  already 
made,  they  would  foon  come  to  the  true 
knowledge  of  what  they  are  in  queft  of.  Nay, 
they  will  attain  to  this,  if  Dr.  Prieftley  and 
others  but  ad:  up  to  what  he  himfelf  fays  in 
the  preface  to  his  laft  vol.  "  Let  us  not,  how- 
ever, contend  about  merits  but  let  us  all  be  in- 
tent on  forwarding  the  common  enterprise ^  and 
equally  enjoy  any  progrefs  we  may  make  to- 
■  wards  facceding  in  it ;  and  above  all,  let  us 
acknowledge  the  guidance  of  that  Great  Being, 
'who  has  put  a  fpirit  in  man^  and  whofe  infpiration 
giveth  him  underflandiitg" 

Dr, 
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Pr.  Harrington  intended  to  have  given  a 
full  hiftory  of  animal  and  vegetable  life,  with 
all  the  phenomena  of  the  animal  heat,  mufcu- 
iar  motion,  glandular  fecretions,  &c.  The 
explanation  how  the  air  ads  upon  the  blood, 
tcing  only  a  preface  to  that  work.  But  the 
treatment  he  has  received,  has  checked  his  re- 
fearches.  His  labours  (to  ufe  his  own  words) 
infcead  of  having  met  with  that  encourage- 
ment, which  might  incite  him  to  promote 
the  advantage  of  fcience,  have  been  treated 
with  neglea  and  infolence.  Owing  to  this  it  is, 
that  latterly  his  time  has  been  employed,  not  in 
the  invejiigation  of  natures  truths;  but  in  the 
correBion  of  modern  chemical  errors.  I  ring  the 
alarm-bell  to  fcience  and  to  truth. 

The  Do(5lor  is  now  obliged  to  adopt  the  o- 
pinion  that  dephlogifticated  air  contains  a  great 
quantity  of  water.  But  had  he  attended  to 
Dr.  Harrington's  experiments,  he  would  have 
feen,  that  aniirial  moifture  is  principally  re^ 
ceived  from  the  air,  upon  its  decompofition  by 
the  lungs  ;  and  likewife,  that  the  moifture  of 
expired  air  comes  from  the  air,  and  not  from 
the  lungs.  Dr.  Harrington  has  fliewn,  in  his 
Thoughts  on  Air,  how  this  water  of  compofi- 
tion,  as  he  calls  it,  is  united  to  the  acid  and  the 
fixed  fire. 

Dr.  Harrington's  fyftem  of  airs  did  not  ori- 
ginate from  the  experiments  of  gun  barrels,  &c. 
but  from  an  accurate  obfervation  of  nature. 
Take  an  egg,  and  examine  its  fluids  ;  they  are 
mild  and  bland,  confifting  of  a  watery  mucus  ; 

but 
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but  expofe  it  to  the  air,  and  it  will  become 
highly  putrid :  Its  fluids  are  changed  from  a 
pure  ftate  to  one  highly  alkalelcent  and  noxi- 
ous, emitting  a  moft  naufeous  ftench.  I  need 
not  enlarge  upon  this  topic,  as  every  one  muft 
be  acquainted  with  the  phlogiftic  alkalefcent 
ftate  of  its  putrid  fluids.  Then,  hov/  muft  the 
egg  have  received  all  this  alkalefcency  ?  From 
the  air,  no  doubt,  as  there  was  no  other  body 
that  acfted  upon  it.  The  air,  according  to  their 
opinion,  is  highly  phlogifticatcd ;  then  the 
wonder  ftill  increafes,  as  we  have  not  only  the 
phlogifton  of  the  putrid  egg,  but  alfo  the  phlo- 
gifton  which  the  air  has  received,  to  account 
for.  According  to  Dr.  Prieftley's  explanation, 
one  egg  will  phlogifticate  two  thoufand  gallons 
of  air  ;  therefore,  agreeable  to  his  experiments, 
this  egg  muft  have  given  to  the  air,  one  thou- 
fand gallons  of  inflammable  air  ;  or,  accord- 
ing to  Lavoifler,  fome  ounces  of  charcoal ;  or, 
to  others,  an  irnmenfe  quantity  of  phlogifton. 

My  reader  muft  excufe  me,  if  I  cannot  bring 
myfelf  to  believe,  that  this  fine,  mild,  bland 
lymph  could  poflTefs  fo  much  phlogifton,  as  not 
only  to  turn  it  into  a  ftate  fo  highly  putrid  and 
oifenflve,  but  even  to  phlogifticate  fuch  a  quan- 
tity of  pure  air.  And  I  beg  leave  to  diflent 
from  the  opinion  of  thofe  chemifts  who  believe 
it ;  their  reafons  and  chcmiftry  being  fo  very 
different  from  mine.  To  convince  their  judg- 
ment that  they  are  wrong,  is  perhaps  not  in 
jny  power ;  yet  I  hope,  I  fliall  be  able  to  con- 
vince their  ftomachs.    Let  thofe  who  hold  the 
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opinion  I  am  combating,  firfl  fwallow  a  fonnd 
egg,  and  then  a  putrid  one,  and  1  am  furc  their 
ftoinachs  will  be  convinced,  and  of  courfe  their 
heads ;  the  fy.mpathy  and  relation  between 
thefe  two  parts  of  the  body,  being  fo  near  and 
intimate :  After  this  dofe  they  would,  I  think, 
be  of  my  opinion.  Mr.  Lavoifier  is  fo  much 
flruck  with  the  ftate  of  putrefcency,  that  he 
wonders  that  chemifls  have  not  been  more  at- 
tentive to  it :  Some  chemiils  have  not  palled 
it  by;  for,  if  he  will  pleafe  to  attend  to  what 
Dr.  Harrington  fays  in  his  publication  in  1780, 
he  w411  there  fee  the  procefs  of  putrefaoiion 
fuUy  demonftraced  and  proved.  In  the  putre- 
faction of  vinegar,  the  acid  is  turned  alkalef- 
cent.    See  Dr.  Harrington. 

It  will,  no  doubt,  be  expedled  that  I  fhould 
take  notice  of  the  Haerlem  experiment  of  pa& 
ing  the  eledlric  fpark  through  water.  "  They 
employed  a  tube  hermetically  fealed  at  one 
end,  and  the  other  opening  into  a  refervoir  of 
diftilled  water.  At  the  fealed  end  a  golden 
wire  was  inferted  fo  as  to  proje6l  an  inch  and 
half  into  the  tube.  At  the  diftance  of  five 
inches  and  one-eighth  was  another  wire,  which 
was  carried  through  the  open  extremity :  The 
firfl  was  connected  to  the  prime  condudlor  of  a 
very  powerful  eleclrical  machine  ;  the  other  ta 
the  outer  furface  of  a  Leyden  vial,  the  bottom 
of  which  communicated  v/ith  the  prime  con- 
dudlor,  and  which  had  a  fquare  foot  of  coating. 
As  thofe  wires,  therefore,  formed,  by  means 
of  the  water,  the  eledrical  circle,  the  fpark 

was 
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xvas  pafled  through  the  fluid ;  and  foon  after 
fome  very  powerful  fhocks  had  been  given, 
bubbles  of  air  appeared  in  the  water  and  gra- 
dually colle6led  into  large  maffes.  When  the 
column  was  fo  great  as  to  extend  to  the  end 
of  the  fuperior  wire,  the  whole  inflamed,  and 
a  very  fmall  reflduum  was  left."  Now  the 
phenomenon  is  nothing  elfe  but  this.  The 
eledric  fire  unites  itfelf  to  a  part  of  the  water, 
forming  an  eledlrical  vapour  or  cloud,  the  fame 
as  the  phenomenon  we  fee  in  the  clouds. 
When  the  vapour  is  fo  confiderable  as  to  ex- 
tend to  the  point  of  the  wire,  and  come  within 
the  influence  of  the  eled:rical  fluid,  it  flrikes 
the  vapour  or  cloud,  fo  as  to  break  it  with  an 
ele6lrical  explofion;  jufl:  as  when  a  cloud  is 
ftruck  with  the  ele(5lrical  fire,  it  will  biu'fl:  and 
explode. 

Dr.  Harrington  has  fully  fliewn  how  thefe 
phenomena  take  place  in  the  explofion  of  in- 
flammable and  dephlogifticated  airs.  In  the 
explofion,  the  fixed  fire  of  thefe  airs  is  fet  loofe ; 
the  acid  of  the  dephlogifticated  air,  and  the 
water  of  both  airs  being  in  the  refiduum.  If 
there  is  a  great  proportion  of  inflammable  air, 
it  (as  he  moft  fatisfadlorily  Ihews)  flies  ofi^  with 
the  acid,  producing  the  explofion ;  but  if  in 
lefs  proportion,  it  only  decompounds  the  de- 
phlogifticated airs  into  an  acid  and  water. 
But  for  a  more  full  explanation  of  all  thefe. 
phenomena,  the  reader  may  confult  his  Letter 
to  Dr.  Prieftley  and  others,  in  which  he  will 
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fee  thefe  experiments  difcufled  in  a  very  clear 
and  extenfive  manner. 

The  Royal  Society  have  paid  great  attention 
to  every  experiment  upon  air :  And  indeed  it- 
is,  and  has  been  for  fome  time  paft,  a  favou- 
rite fubje6l  of  inveftlgation  all  over  Europe. 
I  have  given  a  regular  detail  of  the  different 
papers  upon  that  fubjedl,  prefented  to  the 
Society,  fince  Dr.  Harrington's  Letter  was 
publilhed.  Mr.  Milner's  paper  comes  now 
under  our  obfervation.  He  thought  he  de- 
tedled  the  volatile  alkali,  by  paffmg  dephlogil^ 
ticated  nitroas  air  through  a  gun  barreL 
There  is  nothing  w^onderful  in  this  :  For,  the 
effe£l  of  paffmg  the  nitrous  acid  and  phlogifton. 
through  a  heated  gun  barrel  v/ould  be  this ; 
the  acid  then,  having  as  it  were  an  opportuni-' 
ty  of  faturating  itfelf  with  more  phlogifton 
from  the  iron,  would  be  fo  concentrated  as  to 
give  the  alkaline  fmelL  But  this  ftrongly  con- 
firms our  hypothefis ;  viz.  that  alkalies  are  a 
concentration  of  fire  ;  and  that  the  volatile  al- 
kali is  a  high  concentration,  fimilar  to  inflam- 
mable air.  Nay,  it  proves  itfelf ;  as  the  vola- 
tile alkali  may  be  formed  into  inflammable  air  j 
for  Mr.  Milner's  dephlogifticated  nitrous  air^ 
which  produced  the  alkah,  is  formed  from  the 
inflammable  air  of  the  metal. 

But,  as  our  modern  chemifts  are  apt  to  won- 
der at  any  experiment  they  think  new,  fo  Mr* 
Milner  calls  the  produdion  of  the  nitrous  air, 
by  paffmg  the  volatile  alkali  through  manga- 
nefe^in  a  heated  gun  barrel,  a  wonderful  tranf- 
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mutation.  He  thought  that  the  nitrous  air 
was  produced  by  the  dephlogiflicated  air  of 
the  manganefe  and  the  phlogifticated  air, 
which  according  to  him,  the  volatile  alkaU  was 
fuppofed  to  polTefs.  However,  the  experiment 
is  nothing  more  than  this.  The  gun  barrel 
heated  by  the  charcoal,  expels  the  dephlogii- 
ticated  air  of  the  manganefe ;  and,  upon  the 
volatile  alkali  coming  in  conta(5l  with  it  in  the 
red  hot  tube,  fets  them  on  fire ;  and  the  de- 
phlogiflicated air  is,  by  the  intenfenefs  of  the 
fire,  decompounded  into  the  nitrous  acid.  This 
will  be  the  effed:,  if  they  are  fired  together  out 
of  the  gun  barrel ;  which  is  fo  evident,  that 
none  can  pofTibly  miftake  it.  The  acid  then, 
(as  Mr.  Milner  judicioufly  obferves)  acls  upon 
the  iron,  and  forms  nitrous  air. 

Now,  as  this  experiment  can  admit  of  no 
other  explanation  than  the  one  we  have  given 
it,  let  me  afk  Mr.  Milner  a  few  queflions. 
Will  not  manganefe,  when  expofed  to  the  heat 
that  he  placed  in  it,  yield  dephlogiflicated  air  ? 
Will  not  this  dephlogiflicated  air  and  the  vola- 
tile alkali,  when  formed  into  a  vapour,  burn 
together  ?  Will  not  the  combuflion,  under 
that  intenfe  degree  of  heat  from  the  gun  bar- 
rel, produce  nitrous  acid  ?  The  anfwers  to  thefe 
queflions,  which  may  be  eafily  given,  are  a 
fufficient  explanation  of  the  phenomena.  Mr. 
Milner's  explanation  is  a  very  curious  one, 
founded  upon  the  prefent  theories  of  the  day. 
For,  if  it  were  from  the  union  of  the  dephlo- 
giflicated air,  and  the  phlogifticated  air  of  the 
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volatile  all^ali,  fuppofing  it  contained  this  air ; 
and  fuppofe  thefe  two  airs  would  produce  the 
nitrous  acid,  yet  it  would  not  have  the  efFecfl 
he  afcribes  to  it.  To  make  the  experiment  ac- 
cording to  his  hypocheiis :  Let  him  pafs  the 
phlogifticated  air,  and  not  the  volatile  alkali, 
through  the  manganefe,  and  fee  if  they  will 
produce  the  fame  phenomena.  In  this  cafe, 
the  phlogifticated  air,  being  free  and  difengag- 
ed,  Ihould  a(5l  more  ftrongly  upon  the  dephlo- 
gifticated  air  of  the  manganefe :  But  that  the 
volatile  alkali  does  not  poffefs  any  phlogifti- 
cated air,  being  only  one  uniform  fluid,  feems 
true,  from  the  following  obfervations  :  Upon, 
its  being  burned,  a  part  may  be  left  not  fo 
highly  faturated  with  phlogifton ;  juft  as  in 
metallic  earths,  there  is  generally  part  left, 
which  is  not  capable  of  being  reduced  :  Even 
the  inflammable  air,  from  metals,  has  a  fmall 
quantity  of  fimilar  dregs.  A  thoufand  ex- 
amples might  be  brought  to  prove,  that  this  is 
the  cafe  with  all  bodies  in  nature.  The  at- 
mofpheric  air  is  a  perfc6l  homogeneous  fluid, 
the  fame  as  milk :  One  part  of  it  only,  v/hen 
feparated,  confifts  of  a  richer  fluid,  fimilar  to 
cream ;  but  while  undecompounded,  it  is,  like 
milk,  one  homogeneous  fluid. 

I  cannot  help  fmiling  at  the  prefent  mode 
of  experiments,  and  the  conftruAion  of  thofc 
experiments,  that  are  at  prefent  adopted.  Mr. 
Milncr,  in  pafTmg  the  vapour  of  the  nitrous 
acid  through  a  heated  gun  barrel,  filled  with 
iron  fihngs,  fays,  "  Fir  ft,  nitrous  air  is  formed, 
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then  dephloglfticated  nitrous  air;  and  laftly, 
phlogifticated  air."  Thefe  changes  to  take  place 
upon  the  vapour,  while  it  is  paffing  through 
the  hot  barrel,  is  a  moft  fudden  tranfmutation 
indeed  ;  but  fueh  are  their  theories,  and  fuch 
their  reafonings. 

I  read  in  the  analytical  review  (jufh  before 
the  lafl  fheet  was  printed)  an  extra6l  from  Mr. 
Weftrumb's  experiments  *.  They  very  forcibly 

corroborate 

*  Mr.  Weftrumb  obferved,  that  on  plunging  a  fpoon  filled 
with  cinnabar  into  dephloglfticated  marine  acid  air,  a  copious 
white  vapour  arofe.  He  afterwards  introduced  a  ftick  of  fir 
well  covered  with  powdered  cinnabar  into  the  fame  kind  of 
air,  when  a  fimilar  vapour  aiofe,  the  extremity  of  the  ftick 
■vvas  covered  to  a  coal,  and  on  performing  the  experiment  in  the 
tlark,  Jiame  was  frequently  vifible.  Thirty  or  forty  inches  of 
the  air,  taken  at  the  latter  part  of  the  procefs  in  which  it  is 
made,  was  confined  over  water,  and  brought  to  a  temperature 
of  60°  or  70°.  Opening  it  fuddenly,  and  throwing  into  it 
thirty  or  forty  grains  of  cinnabar,  a  hnjlt  injlanimatiou  arofe, 
accompanied  with  a  fufFocating  vapour;  and  a  portion  of 
marine  fait  of  quickfilver  was  found  in  the  veflel,  without 
the  leaft  vejlige  of  fulphur.  Thirty.grains  of  fulphur  being 
treated  in  the  fame  manner,  it  was  partly  decompofed,  but 
•without  any  appearance  of  inflammation  or  vapour.  Cam- 
jihor  likewife  did  not  inflame  ;  but  a  portion  of  it  affumed  an 
oily  form.  Oil  of  cloves  was  heated  without  undergoing 
any  change.  Oil  pf  turpentine  grew  warm,  and  was  con^ 
verted  into  refin.  Spirit  of  wine  grew  hot,  fmoked,  but  did 
not  inflame,  and  acquired  an  agreeable  fmell,  yet  M'as  not 
changed  into  jcther.  Magnefia  combined  with  the  gas  with- 
out any  heat  grifing.  Aerated  volatile  akali  formed  fal  am- 
moniac, with  heat,  and  fome  vapours.  In  all  thefe  experi- 
ments there  was  an  abforption  of  gas.  Golden  fulphur  of 
antimony  was  converted  into  white  vapours,  without  inflam- 
jiiation,  and  produced  butter  of  antimony  :  tf  introduced  on 
fhe  point  of  a  Itick  of  fir,  the  extremity  of  the  ftick  was  con- 
X'crted  into  coal.    Kermes  mineral  inflamed  with  a  clear  rid- 
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Corroborate >jny  principles  of  combuftion,  and 
that  phlogifton  is  concentrated  fire  :  For,  tlio' 
Mr.  Weftrnmb  made  them  with  a  different 
view,  and  to  eftabUfli  opinions  in  oppofition  to 
ours  ;  yet,  if  my  reader  vnll  carefully  run  his 
eye  over  that  extrad,  he  cannot  but  conftrue 
the  experiments  conformable  to  our  hypothe- 
fis,  that  phlogifton  is  concentrated  fire.  Had 
I  feen  them  Iboner,  I  might  have  interwoven 
them  into  my  arguments. 

I  beg 

dlfli  white  light,  accompafiied  with  /parks,  and  butter  of  an- 
timony was  produced.  Antimony  produced  a  beautiful  clear, 
nrhite  light,  nvith  fparhs ;  the  bottom  of  the  glafs  became  red- 
hot  and  the  refiduum  was  butter  of  antimony.  Regulus  of 
antimony  gave  the  fame  refults.  Regulus  of  arfenic  inflamed 
with  a  beautiful  green  and  blue  flame,  and  butter  of  arfenic 
was  produced.  Regulus  of  bifmuth  gave  a  clear,  bright, 
blueifli  flame  ;  and  the  refiduum  was  marine  fait  of  bifmuth. 
Regulus  of  nickel  burnt  with  a  yellowifli  white  flame,  with 
fparks,  and  left  marine  fait  of  nickel.  Reguius  of  cobalt 
gave  a  blueifli  white  light,  and  produced  a  marine  fait  of  co- 
balt, capable  of  making  fympathetic  ink.  Regulus  of  zinc 
burnt  with  a  beautiful  white  flame,  gave  fewer  fparks  than 
bifmuth,  and  produced  marine  fait  of  zinc.  I'in  filings 
burnt  with  a  weak  blueifli  flame.  For  this  experiment,  and 
the  two  following,  there  fliould  be  no  water  in  the  vefFel,  and 
the  gas  fliould  be  of  a  deep  yellow.  Lead  filin|;s  burnt  with 
a  clear,  white,  and  fparkling  flame.  Copper  filings  gave  a 
red  flame.  Iron  filings  burnt  at  the  bottom  of  the  vefTel  with 
a  red  light.  In  all  thefe  experiments  marine  falts  of  the  diffe- 
rent metals  were  produced.  Forty  grains  of  iron  filings  in 
eighty  inches  of  gas,  a  fmall  quantity  of  water  being  in  the 
bottom  of  the  veffel,  burnt  in  the  fame  manner,  without 
detonating,  or  difcng^iging  iiiflamiTiable  air:  Yet  inflam- 
mable air  ought  to  have  been  produced,  if  it  arife  from  the 
decompofition  of  v/ater,  and  the  bafe  of  vital  air  really  con-^ 
flitute  the  difference  betwixt  common  and  dephlogifticated 
marine  acid.  Quickfilver  did  not  cnflame,  but  loft  its  flui- 
dity, and  was  partly  decompofcd.    In  all  the  experiments 
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I  beg  leave  to  fuggeft  one  hint,  I  hope  my 
treatment  will  not  be  the  fame  as  Dr.  Har- 
rington's ;  for,  iimibr  opinions  to  his  have 
been  given,  w^ithout  ever  hinting  by  whom 
they  were  firft  given  j  nay,  even  in  fome  cafes 
dehvered  by  others  as  their  own. 

I  flatter  myfeif  that  I  have  extended  Dr. 
Harrington's  theory  of  the  aerial  fyflem, 
tiierefore  I  ihall  keep  watch  very  tenacioufiy. 
But  his  theory  muft  ftand  firm,  and  no  de- 
predations upon  it  can  effentially  injure  it; 
there  being  no  doubt  bat  time  will  do  it  juftice  : 
But  it  is  very  hard  to  have  that  time  fo  long 
procraflinated.  He,  from  great  labour  and 
^{liduity,  and  by  Uriel  and  accurate  obferva- 
tions  and  experiments  in  the  different  philofo- 

phical 

mentioned  fince  that  with  the  Kermes  mineral  a  large  quan- 
tity of  vapours  of  marine  acid  with  a  metallic  tafte,  and  dlf- 
agreeahle  fmell,  approaching  that  of  burnt  horn  arofe. 
Aerated  volatile  alkali  being  firft.  thrown  into  this  gas,  then 
an  equal  quantity  of  cauftic  volatile  alkali,  and  afterwards  a 
fiTiall  portion  of  reguhis  of  antimon)^,  a  brilk  detonation  en- 
lues.  Cauftic  volatile  alkali  produces  heat,  and  white  va- 
pours. Two  drams  of  cauftic  volatile  alkali  thrown  at  once 
into  thirty  or  forty  inches  of  gas,  produce  a  red  flame,  re- 
lembling  the  aurora  borealis :  Sometimes  a  noife  is  heard, 
which  might  be  miftaken  for  detonations,  but  it  is  only  occa- 
fioned  by  the  water  reduced  into  vapour,  for  the  heat  is  great : 
The  produce  is  fal  ammoniac.  One  part  of  the  charcoal,  and 
two  of  regulus  of  antimony,  inflame  like  antimony-  Thirty 
grains  of  mineral  coal  inflame  in  fourfcoi-e  inches  of  this  gas 
at  a  temperature  of  90  ° .  Many  other  fubftances  are  fufcep- 
tiblc  of  inflammation  in  this  gas. 

From  thefe  experiments,  Mr.  Weftrumb  draws  many  con- 
clufions  in  favour  of  phlogifton,  and  Ihows,  that  all  the  phe- 
nomena are  not  explicable  on  the  antiphlogiftic  fyftem.  Sec 
the  Analytical  Review  for  December,  1790,  p.  47i- 
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phlcal  departments,  formed  his  prefent  liypo- 
thefis,  which  has  Hood  firm  lince  he  iirft  gave 
it  to  the  public :  And  though  it  did  not 
I  come  out  with  the  pompous  apparatus  of  mo- 
dern chemifts  ;  yet,  while  their  opinions  Jiave 
been  as  changeable  as  the  wind,  (for,  upon 
the  whole,  there  never  was  fuch  a  heteroge- 
neous mixture  of  opinions  ;  the  only  jufl  ones 
being  thofe  which  are  the  fame  as  his)  his 
ftood  firm  as  a  rock;  time,  inftead  of  impair- 
ing, has  given  them  more  fcrength. 
'  He  firft  fhewed,  by  the  mod  convincing  ex- 
periments and  arguments,  that  v/atcr  makes 
an  effential  conflituent  part  of  atmofpherical 
lair ;  yet  the  idea  was  fcouted.  But  now  one  of 
the  firft  leading  aerial  chemifls  gives  it  likewife 
as  his  opinion,  but  without  ever  adverting  to 
Dr.  Harrington  :  Yet  his  prefent  hypothefes  of 
airs,  which  feem  to  change  as  often  as  the  day, 
I  will  declare,  with  confidence,  are  a  mafs  of 
ftrange  abfurdities. 

It  may  be  conflrued,  that  I  have  treated  the 
I  opinions  of  fome  eminent  men  rather  too  ca- 
.valierly.  The  anfwer  I  make  to  that  is,  the 
'fevere  treatment  which  Dr.  Harrington's  opi- 
nions have  met  vs^ith.  I  think  no  one  who 
views  his  fyftem,  as  being  the  true  one,  can 
look  cooly  upon  the  ufage  he  has  received. 
Not  the  leaft  attention  paid  to  his  labours ;  but, 
in  fome  inftances,  diredly  fimilar  opinions 
given  by  others  without  once  fuggefling  his 
name :  But,  I  Ihould  hope  it  has  been  from 
inadvertencies  j  and  that  thq  famq  condud  will 

take 
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take  place  no  more.  With  fuch  a  pcrfuaficn 
I  lhall  now  reft ;  and  to  confirm  that,  they 
muft  either  acquiefce  with  Dr.  Harrington's 
fyftem ;  or,  at  leaft,  give  it  a  fair  and  open 
clilcuffion  :  But  whatever  way  they  do,  to  do 
it  publicly. 

Before  I  bid  adieu  at  this  time  to  the  pub- 
lic, I  would  afk  a  favour,  (though  in  propri- 
ety of  language  it  is  no  more  than  juftice) 
that  every  friend  of  faience  would  fo  far  inte- 
reft  himfelf  in  the  behalf  of  injured  merit,  asii 
to  allow  a  candid  inveftigation  of  the  princi- 
pies  laid  down  in  this  Treatife.    The  charac- 
teriftic  of  this  free,  learned,  and  generous  na-  ||j 
tion  is,  to  do  juftice  to  men  and  things,  andK 
to  make  every  hterary  charader,  however*! 
much  exalted,  amenable  to  their  tribunal. 


nis  Treatise  will  he  puhlljhed  on  March  %\ 
the^  'jth,  ly^i.  My  Reader  ivill^  no  doubt y  a/i-  %  \ 
ticipate  my  rcafon  for  naming  il  here. 


